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(54) PRINTING APPARATUS AND METHOD 

(57)Abstract: 

PURPOSE: To obtain a printer which can freely end 
selectively use a plurality of sheet feeders having 
different controlling methods by identifying which of a 
plurality of types of the feeders is mounted and 
controlling the motor of a print controller and the sheet 
feeder based on the identified result and the output of a 
sensor provided at the feeder. 

CONSTITUTION: A printer records a recording medium 
by using a print head, and comprises a sheet feeder 
mounting unit which can mount any of a plurality of types 
of sheet feeders, and a plurality of print control means 
1 158 corresponding to the plurality of the feeders. 
Further, the printer comprises identifying means 1167 for 
identifying which of the plurality of the types of the 

feeders is mounted, and executing means 1 153 for selecting the print control means 
corresponding to the mounted feeder from the plurality of the means 1 158 and executing it. 
As a result, not only a label sheet to be used for a POS, etc., but also a cut sheet for the POS, 
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a cut sheet such as a postcard, etc., can be dealt with. 
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♦NOTICES* 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The feed unit applied part which is the airline printer which records on a record medium using 
a print head, and can equip with either of two or more kinds of feed units, Two or more printing control 
means corresponding to each of two or more of said feed units, A discernment means said to identify 
with two or more any of the feed unit of a class it was equipped, The airline printer characterized by 
having an activation means to choose and perform the printing control means corresponding to the feed 
unit with which it was equipped from said two or more printing control means, based on the discernment 
result by said discernment means. 

[Claim 2] It is the airline printer which it is an airline printer according to claim 1, and each of the feed 
unit of a class has a sensor, and said feed unit applied part has two or more said interfaces which input 
the output of the sensor concerned, and is characterized by each of two or more of said printing control 
means performing print control based on the output of said sensor of the feed unit corresponding to the 
printing control means concerned. 

[Claim 3] It is the airline printer which it is an airline printer according to claim 1 or 2, each of two or 
more of said feed units has a motor, and said feed unit applied part has the interface which outputs the 
input to the motor concerned, and is characterized by each of two or more of said printing control means 
controlling said motor of the feed unit corresponding to the printing control means concerned. 
[Claim 4] Are an airline printer according to claim 2 or 3, and said two or more feed units contain a roll- 
sheet supply unit and a cut sheet supply unit. Said sensor contains the TOF sensor which detects the 
location in which printing initiation is possible. Said printing control means When equipped with said 
roll-sheet supply unit When said TOF sensor detects black, and it judges that said record medium 
arrived at the location in which printing initiation is possible and is equipped with said cut sheet supply 
unit The airline printer characterized by judging that said record medium arrived at the location in which 
printing initiation is possible when said TOF sensor detected white. 

[Claim 5] Are an airline printer according to claim 2 or 3, and said two or more feed units contain a roll- 
sheet supply unit and a cut sheet supply unit. The sensor formed in said roll-sheet supply unit The sensor 
formed in said cut sheet supply unit including the TOF sensor of the reflective mold which detects the 
location in which printing initiation is possible The TOF sensor of the transparency mold which detects 
the location in which printing initiation is possible is included. Said printing control means When 
equipped with said roll-sheet supply unit When said TOF sensor detects black, and it judges that said 
record medium arrived at the location in which printing initiation is possible and is equipped with said 
cut sheet supply unit The airline printer characterized by judging that said record medium arrived at the 
location in which printing initiation is possible when the light in which said TOF sensor emits light from 
the source of luminescence was intercepted. 

[Claim 6] The printing approach which carries out [ having had the discernment step which is the 
printing approach which records on a record medium, and identifies / said / whether with two or more 
any of the feed unit of a class it was equipped by the printer equipped with the feed unit applied part 
which can equip with either of two or more kinds of feed units, and the step which choose and perform 
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the printing control means corresponding to the feed unit with which it was equipped based on the 
discernment result by said discernment step, and ] as the description. 

[Claim 7] It is the printing approach characterized by having fiirther the step which performs print 
control based on the class of feed unit with which it is the printing approach according to claim 6, and 
each of the feed unit of a class has a sensor, said feed unit applied part has two or more said interfaces 
which input the output of the sensor concerned, and said feed unit applied part was equipped, and the 
output of said sensor. 

[Claim 8] It is the printing approach characterized by having further the step which controls said motor 
based on the class of feed unit with which it is the printing approach according to claim 6 or 7, each of 
two or more of said feed units has a motor, said feed unit applied part has the interface which outputs the 
input to the motor concerned, and said feed unit applied part was equipped. 

[Claim 9] Are the printing approach according to claim 7 or 8, and said two or more feed units contain a 
roll-sheet supply unit and a cut sheet supply unit. When equipped with said roll-sheet supply unit 
including the TOF sensor which detects the location in which printing initiation is possible, said sensor 
When said TOF sensor detects black, and it judges that said record medium arrived at the location in 
which printing initiation is possible and is equipped with said cut sheet supply unit The printing 
approach characterized by having further the step judged that said record medium arrived at the location 
in which printing initiation is possible when said TOF sensor detected white. 

[Claim 10] Are the printing approach according to claim 7 or 8, and said two or more feed units contain 
a roll-sheet supply unit and a cut sheet supply unit. The sensor formed in said roll-sheet supply unit The 
sensor formed in said cut sheet supply unit including the TOF sensor of the reflective mold which 
detects the location in which printing initiation is possible When equipped with said roll-sheet supply 
unit including the TOF sensor of the transparency mold which detects the location in which printing 
initiation is possible When said TOF sensor detects black, and it judges that said record medium arrived 
at the location in which printing initiation is possible and is equipped with said cut sheet supply unit The 
printing approach characterized by having fiirther the step judged that said record medium arrived at the 
location in which printing initiation is possible when the light in which said TOF sensor emits light from 
the source of luminescence was intercepted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the airline printer and approach of printing on the label 
and card which are widely used by POS, FA, the PD, etc. Furthermore, this invention relates to the 
airline printer and approach of printing on a label and a card using an ink jet print method in detail. 
[0002] 

[Description of the Prior Art] The Label Printer which used the ink jet print method to current is being 
put in practical use. It is raised excelling in silence to a print medium, as an advantage of general ink jet 
record, since it is non-contact, that a print rate is quick, that a high density print is possible, that 
colorization is easy, that equipment is small, etc. There are many things of a gestalt which convey the 
request label paper which carried out continuation attachment of many labels, and formed this in the 
shape of a roll on the releasing paper of the long picture called a separator as a Label Printer on the other 
hand. When applying an ink jet method to the Label Printer of such a gestalt, the device of stopping a 
float, a skew, etc. of a form in a print head part is required. 

[0003] Recently, need [ not only as opposed to roll-like label paper but a cut sheet at POS etc. ] is also 
large. Therefore, an airline printer corresponding to the both sides of roll-like label paper and a cut sheet 
is desired. 
[0004] 

[Problem(s) to be Solved by the Invention] It was difficult to have made a Label Printer correspond to a 
cut sheet conventionally the following point. That is, in the label paper of the shape of a conventional 
roll, in order to decide printing timing, marking was performed to the background of a roll sheet, light 
was irradiated in the part by which marking was carried out, and the sensor had detected the reflected 
light. Since the pasteboard with which the label was attached is not used, marking can be performed to 
the background of a roll sheet in this way. However, since itself is used, as for a cut sheet, it is not 
desirable to perform marking to a background. Therefore, it was difficult to decide printing timing by 
the conventional approach. 

[0005] Furthermore, in order to make available the both sides of a roll sheet and a cut sheet, the both 
sides of the conveyance means of a roll sheet and the conveyance means of a cut sheet were needed, but 
since the gestalt and the control approach of these conveyance means differed from each other greatly, 
they were difficult to control both conveyance systems appropriately. 

[0006] And it was very difficult to use a print head, a recovery system unit, an ink supply system, and a 
print medium conveyance system as a compact in connection with these problems. Then, this invention 
aims at offering the printing equipment and approach of solving at least one of the problems of these. 
[0007] 

[Means for Solving the Problem] In order to attain such a purpose, invention according to claim 1 The 
feed unit applied part which is the airline printer which records on a record medium using a print head, 
and can equip with either of two or more kinds of feed units, Two or more printing control means 
corresponding to each of two or more feed units, and a discernment means to identify with any of two or 
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more kinds of feed units it was equipped, It is characterized by having an activation means to choose 
and perform the printing control means corresponding to the feed unit with which it was equipped from 
said two or more printing control means, based on the discernment result by said discernment means. 
[0008] Invention according to claim 2 is an airline printer according to claim 1, each of the feed unit of a 
class has a sensor, said feed unit applied part has said interface which inputs the output of the sensor 
concerned, and each of two or more of said printing control means is characterized by performing [ two 
or more ] print control based on the output of said sensor of the feed unit corresponding to the printing 
control means concerned. 

[0009] Invention according to claim 3 is an airline printer according to claim 1 or 2, each of two or more 
of said feed units has a motor, said feed unit applied part has the interface which outputs the input to the 
motor concerned, and each of two or more of said printing control means is characterized by controlling 
said motor of the feed unit corresponding to the printing control means concerned. 
[0010] Invention according to claim 4 is an airline printer according to claim 2 or 3. Said two or more 
feed units contain the TOF sensor which detects the location which said sensor can printing start 
including a roll-sheet supply unit and a cut sheet supply unit. Said printing control means When 
equipped with said roll-sheet supply unit When said TOF sensor detects black, and it judges that said 
record medium arrived at the location in which printing initiation is possible and is equipped with said 
cut sheet supply unit When said TOF sensor detects white, it is characterized by judging that said record 
medium arrived at the location in which printing initiation is possible. 

[001 1] Invention according to claim 5 is an airline printer according to claim 2 or 3. The sensor by 
which said two or more feed units were prepared in said roll-sheet supply unit including the roll-sheet 
supply unit and the cut sheet supply unit The sensor formed in said cut sheet supply unit including the 
TOF sensor of the reflective mold which detects the location in which printing initiation is possible The 
TOF sensor of the transparency mold which detects the location in which printing initiation is possible is 
included. Said printing control means When equipped with said roll-sheet supply unit When said TOF 
sensor detects black, and it judges that said record medium arrived at the location in which printing 
initiation is possible and is equipped with said cut sheet supply unit When the light in which said TOF 
sensor emits light from the source of luminescence is intercepted, it is characterized by judging that said 
record medium arrived at the location in which printing initiation is possible. 

[0012] Invention according to claim 6 by the printer equipped with the feed unit applied part which can 
equip with either of two or more kinds of feed units The discernment step which is the printing approach 
which records on a record medium, and identifies [ said ] with two or more any of the feed unit of a 
class it was equipped, It is characterized by having the step which chooses and performs the printing 
control means corresponding to the feed unit with which it was equipped based on the discernment 
result by said discernment step. 

[0013] Invention according to claim 7 is the printing approach according to claim 6, and each of the feed 
unit of a class has a sensor, said feed unit applied part has said interface which inputs the output of the 
sensor concerned, and it is characterized by having [ two or more ] further the step which performs print 
control based on the class of feed unit with which said feed unit applied part was equipped, and the 
output of said sensor. 

[0014] Invention according to claim 8 is the printing approach according to claim 6 or 7, and each of 
two or more of said feed units has a motor, said feed unit applied part has the interface which outputs the 
input to the motor concerned, and it is characterized by having further the step which controls said motor 
based on the class of feed unit with which said feed unit applied part was equipped. 
[0015] Invention according to claim 9 is the printing approach according to claim 7 or 8. Said two or 
more feed units contain a roll-sheet supply unit and a cut sheet supply unit. When equipped with said 
roll-sheet supply unit including the TOF sensor which detects the location in which printing initiation is 
possible, said sensor When said TOF sensor detects black, and it judges that said record medium arrived 
at the location in which printing initiation is possible and is equipped with said cut sheet supply unit 
When said TOF sensor detects white, it is characterized by having further the step judged that said 
record medium arrived at the location in which printing initiation is possible. 
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[0016] Invention according to claim 10 is the printing approach according to claim 7 or 8. The sensor by 
which said two or more feed units were prepared in said roll-sheet supply unit including the roll-sheet 
supply unit and the cut sheet supply unit The sensor formed in said cut sheet supply unit including the 
TOF sensor of the reflective mold which detects the location in which printing initiation is possible 
When equipped with said roll-sheet supply unit including the TOF sensor of the transparency mold 
which detects the location in which printing initiation is possible When said TOF sensor detects black, 
and it judges that said record medium arrived at the location in which printing initiation is possible and 
is equipped with said cut sheet supply unit When the light in which said TOF sensor emits light from the 
source of luminescence is intercepted, it is characterized by having further the step judged that said 
record medium arrived at the location in which printing initiation is possible. 
[0017] 

[Function] Since the printing control means corresponding to the feed unit with which identified with 
any of two or more kinds of feed units it was equipped, and it was equipped based on the discernment 
result is chosen and performed according to this invention, the user of a printer can use two or more feed 
units from which the control approach differs, choosing them freely. 

[0018] Moreover, since print control is performed based on the output of the sensor formed in the class 
of feed unit and feed unit with which the feed unit applied part was equipped according to this invention, 
even when the contents of detection of the sensor of each feed unit differ, printing control can be 
performed according to the output of the sensor formed in each unit. 

[0019] Moreover, since the motor of a feed unit is controlled based on the class of feed unit with which 
the feed unit applied part was equipped according to this invention, different motor control for every 
feed unit can be performed. 

[0020] moreover, when equipped with the roll-sheet supply unit according to this invention When a 
TOF sensor detects black, and it judges that the record medium arrived at the location in which printing 
initiation is possible and is equipped with the cut sheet supply unit Since it judges that the record 
medium arrived at the location in which printing initiation is possible when a TOF sensor detects white, 
even when which record medium is used, the location in which printing initiation is possible can be 
judged appropriately. 

[0021] moreover, when equipped with the roll-sheet supply unit according to this invention When a 
TOF sensor detects black, and it judges that the record medium arrived at the location in which printing 
initiation is possible and is equipped with the cut sheet supply unit Since it judges that the record 
medium arrived at the location in which printing initiation is possible when the light in which a TOF 
sensor emits light from the source of luminescence is intercepted, even when which record medium is 
used, the location in which printing initiation is possible can be judged appropriately. 
[0022] 

[Example] Hereafter, with reference to a drawing, the following procedure explains the example of this 
invention to a detail. 

[0023] (1) The appearance configuration of equipment ( drawing 1 - drawing 3 ) 

(2) Print head station ( drawing 4 - drawing 1 1 ) 

(2.1) Whole ( drawing 4 , drawing 5 ) 

(2.2) Head block ( drawing 6 ) 

(2.3) Recovery system unit ( drawing 7 - drawing 10 ) 

(2.4) Refrigeration unit ( drawing 1 1 ) 

(3) Print medium conveyance device ( drawing 12 - drawing 14 ) 

(3.1) The example (4) ink system in the case of using other example (3.5) cut sheet supply units of a roll 
supply unit (3.2) conveyance unit (3.3) cutter unit (3.4) roll supply unit ( drawing 15 - drawing 19 ) 

(5) Hardware of a control system ( drawing 20 ) 

(6) Blank paper pretreatment and recovery of a blank paper after-treatment (7) head ( drawing 21 - 
drawing 35 ) 

(7.1) the time of power-source ON - under a front [ a recovery (7.2) print ] recovery (7.3) print - 
recovery (7.4) air cooling fan control (7.5) small recovery, inside recovery, and large recovery (8) - in 
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addition to this - in addition - this invention - setting - a "print" and "record" - although the word is 
used, say that this gives a print agent on a print medium widely. 

[0024] Moreover, although the form of the roll-sheet gestalt which carried out continuation arrangement 
of the label is used on the releasing paper in the following examples as a print medium, according to a 
printer, the gestalt, a class, and the quality of the material may be what kind of things. For example, a 
cut sheet may be used as a print medium and you may be the thing of a film, cloth, and others as the 
quality of the material of a print medium. 

[0025] Furthermore, although the case where this invention is applied to a Label Printer is explained 
below, as for the printer of this invention, it is needless to say that various gestalten, such as a thing 
which uses for a print medium the continuous-form paper into which the perforation went possible 
[ cutoff ], a card, a card, etc., or a thing of a ticket machine gestalt, can be taken. 
[0026] (1) The appearance block diagram 1 of equipment is an appearance perspective view of the Label 
Printer of this example. While roll-sheet supply covering for 501 to contain a roll sheet and 502 contain 
a print head station here, covering for opening and closing the conveyance section of a roll sheet and 
503 are the frame front covers for opening each color ink tank section. The ERROR lamp turned on 
when abnormalities produce the liquid crystal panel which displays a message for the READY lamp 
which turns on 504 when the electric power switch of a printer and 505 have an usable printer, and 506 
to notify an operator of device statuses, such as an error message, and 507, and 508 are ONLINE lamps 
turned on when it is in non-illustrated a host system and an on-line state. 
[0027] The basic operation of this Label Printer is described. 

[0028] Where the roll-sheet supply covering 501, the closing motion covering 502, and a frame front 
cover 503 are closed at the time of power-on/OFF, an electric power switch 504 is switched on. The 
READY lamp 505 blinks at this time, and the check of each part is performed. If normal as a result, the 
READY lamp 505 will always switch to lighting after several seconds, and it will go into the mode 
which the user set up. Moreover, when abnormalities are discovered, an error message is displayed on a 
liquid crystal panel 506, and the ERROR lamp 507 lights up. What is necessary is on the other hand, just 
to push an electric power switch 504 at the time of power-off. 

[0029] The condition that the ONLINE lamp 508 has turned on online / offline mode online mode, and 
offline mode are discriminable in the condition that the ONLINE lamp 508 has gone out. When it is in 
online mode, control by the host system is possible, and when it is in offline mode, the various actuation 
by the control panel of a body is possible. 

[0030] A roll sheet is exchanged for explaining the wearing approach of a roll sheet using wearing 
approach drawing 2 of a roll sheet in the following procedure. 
[0031] - Open the roll-sheet supply covering 501. 
[0032] - Raise the diagonal-feed unit 208. 

[0033] - Pick out a roll sheet 204 from a body (this actuation is unnecessary when there is no roll sheet). 
[0034] - Insert the new roll sheet 204 in the roll supply holder 524, set to the lower part of the diagonal- 
feed unit 208 the point which carried out optimum dose ****, and take down the diagonal-feed unit 208. 

[0035] - Close covering 501. 

[0036] An ink cartridge is exchanged for explaining the exchange approach of an ink source-of-supply 
slack ink cartridge in the following procedure using exchange drawing 3 of an ink cartridge. 
[0037] - Open a frame front cover 503. 

[0038] - Extract the ink cartridge 306 to exchange from a body (it is unnecessary when not equipped 
with the ink cartridge). 

[0039] - Insert the new ink cartridge 306 in the cartridge insertion section of a predetermined color, an 
ink cartridge - an array - the left - from - yellow - (-- Y --) - 541 - a Magenta - (-- M --) - 542 - 
cyanogen - (-- C --) - 543 ~ black - (-- Bk --) - 544 - it is . 
[0040] - Close a frame front cover. 

[0041] (2) The print head station (2. 1) general drawing 4 and drawing 5 are the plans and front views 
showing the example of a configuration of the print head station (it is called Following PHS) overlooked 
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and arranged inside covering 502 at the conveyance way of a roll sheet. 

[0042] PHS1 has the head unit 2 which formed two or more (for example, four classification by color) 
ink jet heads (henceforth a head) 5 which come to arrange a delivery over the range more than full [ of a 
label ] crosswise [ of a roll sheet ] so that it may print to the label arranged on a roll sheet 204. In 
addition, the thing of the Bubble Jet which becomes proposal of Canon, Inc. with the component which 
generates the heat energy which makes ink produce film boiling as energy used as a head 5 in order to 
carry out the regurgitation of the ink, for example can be used. 

[0043] Moreover, PHS1 has the recovery system unit 3 with the capping means for preventing 
desiccation the recovery means of the ink discharged from the ink delivery side arranged by the head 5, 
a cleaning means to wipe away and remove the ** ink on the delivery forming face near the ink delivery 
of a head 5, and near the ink delivery. Furthermore, PHS1 has the refrigeration unit 7 grade for cooling 
the drive-system unit 4 and head 5 which move the head holder unit 2 in the direction of a vertical from 
the print position to a roll sheet 204, and carry out specified quantity migration of the recovery system 
unit 3 horizontally along the roll-sheet conveyance direction. 
[0044] Hereafter, each part is explained to a detail. 

[0045] (2.2) Head block drawing 6 is the front view of a head block with a head 5 and its holder 8. The 
head 5 is arranged along the roll-sheet conveyance direction at four regular intervals at the head holder 
8. Each head 5 has the radiation-fin 10 grade prepared in the ink absorption member 9 and the upper part 
which were established in the ink delivery which counters a roll sheet, and the lower side face. The head 
press spring 12 is formed in the pressure plate 1 1 of the head holder 8, each head is energized in the 
predetermined direction, and this is positioning the head. 

[0046] The rise-and-fall arm 13 is attached in the head holder 8 all around. These rise-and-fall arms 13 
are respectively projected to the way outside the PHS holder 18 which accomplishes the outer shell of 
PHS 1 , as shown in drawing 5 , and a part for the lobe concerned is connected with the wire 1 7 made to 
move the head holder 8 to a vertical to the roll sheet 204 which is a print medium through the rise-and- 
fall plate 14, the stationary plate 15, and the spring 16. A wire 17 is wound around the pulley 19 with a 
gear and pulley 20 with which the right-and-left outside of the PHS holder 18 is equipped, and is 
connected by adjusting-spring 17A. The pulley 19 with a gear transmits the power from the drive- 
system unit 4 to a wire 17 through the drive gear 21 and a driving shaft 22, and moves a wire 17, with 
makes it go up and down the head holder 8. 

[0047] (2.3) The outline sectional view in which recovery system unit drawing 7 (A) and (B) show a 
head 5 and the recovery system unit 3, and drawing 8 are the plans of the recovery system unit 3. 
[0048] the drainboard which prepared opening 38 A to which the recovery system unit 3 can receive the 
insertion for a delivery flank of a head 5 at least by the number of a head 5 - the member 38 of a **, and 
the bucket section 23 which is the recovery means established beside the opening 38 A - having - the 
conveyance direction (longitudinal direction of drawing 3 ) of a roll sheet 204 - parallel - a round trip - 
- it is movable. The bucket section 23 has the cap 25 which becomes with elastic bodies, such as rubber 
in which it joined to the delivery forming face of a head 5, and the edge which can surround the 
circumference of a delivery of a head 5 was formed, and can make the bucket section 23 interior a 
sealing condition by the deflection of the edge in the junction condition concerned. 
[0049] The ink absorber 26 is formed in a way among caps 25, and it is arranged so that contiguity 
opposite may be carried out with a delivery forming face with predetermined spacing in the time of 
capping. Thus, by arranging the ink absorber 26, the ink discharged at the time of circulation of the ink 
by the ink system-pressure control to a head is absorbable at the time of the auxiliary discharge 
appearance mentioned later. Moreover, the large ink droplet and the waterdrop which adhered to the 
delivery forming face by ink Myst or dew condensation are absorbable by setting it as a capping 
condition. Moreover, since the configuration and control which are not made to contact a delivery 
forming face also in a capping condition are taken, a delivery is not made to produce blinding in the 
piece of exfoliation of an absorber etc. The absorbed ink is discharged by the means of a pump etc. from 
the exhaust port prepared in the edge of an absorber 26. In addition, although pressurization and suction 
are used together in the below-mentioned example as pressure control which circulates an ink system, 
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you may carry out only by either. 

[0050] It is a blade as an eradication means formed in the side of an absorber 26, 24 carries out wiping 
of the ink delivery forming face of a head 5, and it is formed with the elastic body so that it may wipe 
away the minute ink droplet and the waterdrop (the ink droplet and waterdrop which are not absorbed by 
the absorber 26) adhering to a delivery forming face. That is, since wiping only of the comparatively 
minute ink droplet and waterdrop is carried out in this example, scattering etc. can be controlled. 
[0051] If the ink droplet wiped off by the blade 24 is large to some extent, it will be transmitted to a 
blade 26 with an operation of gravity, and will fall in the bucket section 23 as it is, and a very fine 
particle will be removed by cleaning the both-sides side with blade cleaning means, such as an absorber 
arranged between heads. 

[0052] Moreover, the ink absorber 9 is arranged also at the direction side of wiping with the blade 27 of 
a head 5, just before a blade 27 carried out wiping of the head, it was cleaned again, and dirt of a 
delivery forming face with a blade 27 is prevented. 

[0053] The recovery system unit 3 is supported by the rotation koro etc. on the recovery plate 28 
possible [ sliding ] in accordance with the slide shaft 30 established in the roll-sheet conveyance 
direction. Migration of a recovery system is made by the rack 3 1 and the pinion 32, and power is told 
through 32s of recovery system driving shafts from the drive-system unit 4. 

[0054] drawing 7 (A) carries out the variation rate of the head 5 caudad - making - a drainboard - it is 
made to project from opening of the ** member, and the condition that this drawing (B) performed 
capping of the delivery forming face of a head 5 for the condition of making it printing on the roll sheet 
204 which is a print medium, with cap 25 is shown. Since the holder 8 is constituted so that the bucket 
section 23 which is a recovery means in this example may set only spacing which can pass through the 
discharge part whole region of a head 5 at least, and may be arranged and a head 5 may be arranged 
according to this There is little the relative displacement (this example movement magnitude of the 
recovery unit 3) thru/or transit time of the head 5 between the print position which can be set 
horizontally, and a capping location, and the recovery system unit 3, and it ends. PHS or the whole 
printer can be constituted in a compact, and the productivity of a print also improves. It is because it is 
sufficient if the recovery unit 3 is made movable between the location where the gap section between the 
bucket sections 23 counters a head 5, and the location which counters the head 5 to which the cap 25 of 
the bucket section 23 corresponds. 

[0055] on the other hand, with the configuration which sets a recovery means and does not arrange, 
predetermined spacing Since the gap between recovery means can be inserted in and a head 5 cannot be 
made to go up and down the relative displacement of a head and a recovery system unit ~ large - not 
taking - the tooth space to which it does not obtain, namely, the whole recovery system unit is 
evacuated from the arrangement field of two or more heads will be needed, and enlargement of the 
whole printer will arise according to it, and transit time will also start very much. 
[0056] Moreover, in this example, it is made to extend towards the ventilation by the refrigeration unit 7 
(direction which intersects perpendicularly with space among drawing 7 ), and is cooling by forming a 
fin 10 in the head upper part (it being the opposite side that a delivery is prepared). That is, since 
ventilation is made by this and parallel along with a cooling fin 10, there are few surroundings lumps of 
the wind by the side of a delivery, and it is also rare to have a bad influence on the ink regurgitation, but 
since the bucket section 23 which is a recovery means is located between heads in a print position 
( drawing 7 (A)) in this example, the delivery forming face of a head is effectively covered from the 
wind around which it turns, and a discharge condition is not disturbed. 

[0057] Drawing 9 (A) - (D) is drawing for explaining the various physical relationship of a head 5 and 
the bucket section 23. 

[0058] First, drawing 9 (A) is a capping location and is set up at the time of auxiliary discharge 
appearance at the time of die pressurization circulation later mentioned at the time of head un-using it at 
the capping time. In this location, delivery forming face 5 A of a head 5 and an absorber 26 set 
predetermined spacing, and are carrying out contiguity opposite. In addition, when this spacing is set as 
about 1.2mm, it is checked that the eradication nature at the time of wiping is good. 
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[0059] Next, drawing 9 (B) sets up a head 5 so that the upper part of a blade 24 may be in the condition 
of having carried out specified quantity invasion from delivery forming face 5 A of a head in the upper 
part, and it shows the condition of performing wiping of delivery forming face 5 A, by moving the 
bucket section 23 to the location shown with a broken line from the location shown by the drawing solid 
line. 

[0060] Moreover, drawing 9 (C) is in the condition which the head 5 has evacuated so that a blade 24 
may not contact a head 5, and the condition at the time of the print with which the head 5 displaced this 
drawing (D) caudad from the gap between the bucket sections 23, and the roll sheet 204 was countered, 
in case the bucket section 23 moves to a head 5 and the location which counters, in order to perform 
auxiliary discharge appearance after wiping termination of a head 5. 

[0061] In addition, 90 is an absorber arranged between heads, can contact both sides of a blade 24 and, 
thereby, performs the cleaning. This absorber 90 may go up and down with a head, although fixed by a 
diagram. 

[0062] Drawing 10 shows the example of a configuration of the drive-system unit 4 for making 
migration of the vertical direction of a head 5, and horizontal migration of a recovery means perform. 
[0063] This unit is arranged in the tooth back of the PHS holder 1 8, has two stepping motors 33 and 34, 
drives driving shafts 22 and 32s through each moderation gear train, respectively, and makes migration 
of the head holder unit 2 and the recovery system unit 3 perform. In addition, it fixes and the recovery 
system unit 3 of the head holder unit 2 and the recovery system unit 3 is [ that what is necessary is just 
what is displaced relatively to the vertical direction and a longitudinal direction ] good also as movable 
only in a head holder side. 

[0064] Moreover, the device for preventing fall of the head by self-weight at the time of power-source 
OFF is prepared in the motor 33 side for head rise and fall. This device consists of the one direction 
solenoid 34, the ratchet arm 35, a spring 36, and ratchet gearing 37, it performs energization to a 
solenoid at the time of power-source OFF, makes ratchet gearing 37 lock the ratchet arm 35, prevents 
fall, and cancels this at the time of ON. 

[0065] Drawing 1 1 is the top-view Fig. showing an example of a refrigeration unit 7. 
[0066] This unit is arranged in the tooth back of the PHS holder 18, and consists of the duct 38 which 
sends a wind towards the fan 40 who is a source of ventilation, and a fin 10, a mount 39, and a 
protection-against-dust filter 41 . And air is adopted through a filter 41, air is sent in towards the 
radiation fin 10 attached in the head 5 at the time of the need, and a head 5 is cooled. 
[0067] (3) Print medium conveyance device drawing 12 and drawing 13 are the explanatory views of the 
conveyance system of a print medium, and drawing 12 shows the roll sheet whose drawing 13 is an 
example of an usable print medium by this example printer about the whole conveyance system. 
[0068] The conveyance system of this example printer is roughly divided, consists of three elements, 
and consists of a cutter unit 215 which cuts the roll supply unit 201 which supplies a roll sheet 204, the 
conveyance unit 202 by the side of the body which actually conveys paper, and a roll sheet. In addition, 
the unit which makes these units disengageable mutually, for example, replaces with the roll supply unit 
201, and feeds a cut sheet can be arranged, or it can replace with the cutter unit 215 and the rolling-up 
unit of a roll sheet can also be arranged. 

[0069] (3.1) Roll supply unit drawing 13 is the explanatory view of a roll sheet 204. This is one of the 
usable print media with this equipment, and is usually called a label paper. Although various sizes are 
used by the application, by this example, as for the magnitude of a label 217, max makes the thing 4 
inches or less usable crosswise corresponding to the width of face of the head 5 in the print head station 
1 which can be printed. This label 217 is stuck succeeding the pasteboard top called the releasing paper 
or separator shown with a sign 216. 

[0070] In addition, what rolled the print medium itself which is a candidate for a print in the shape of a 
roll besides label paper like illustration as a roll sheet is usable. 

[0071] The roll supply unit 201 supplies the above-mentioned roll sheet 204 to the below-mentioned 
conveyance unit 202. As shown in drawing 12 , it is loaded with a roll sheet 204 on the roll-sheet 
conveyance belt 205 in the roll supply unit 201, and a rotation drive is carried out from a periphery with 
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the roll-sheet conveyance belt 205 according to the instruction of a printing standby condition. 
[0072] That it is made feeding paper by carrying out the periphery drive of the roll sheet like this 
example compares with the configuration which supports to revolve and feeds paper to a roll sheet, and 
if a roll sheet is only laid on the conveyance belt 205, when it will be that the set to the feed section 
completes, and a medial-axis drive, it has advantages, such as not depending to change of an 
abbreviation or that it can simplify remarkably, and the diameter of a roll sheet in accordance with **** 
(ing), but becoming that quantum feed is possible at a constant speed drive about driving mechanisms, 
such as a required moderation gear train,. 

[0073] In addition, the conveyance side of the conveyance belt 205 is made to incline, and he gives the 

displacement habit of the roll sheet to the predetermined direction, and is trying to start with a side plate 

245 in this example, as shown in drawing 12 . thereby, the loop formation (sag) of paper can be formed 

in the opposite side (a volume - taking out - a side) easily and somewhat greatly. 

[0074] The tip of a roll sheet 204 passes along the location of the loop-formation sensor 207, and is 

carried to the paper conveyance unit 202 by this through the diagonal-feed unit 208. 

[0075] The easy explanation about the loop-formation sensor 207 and the diagonal-feed unit 208 is 

added to below. 

[0076] The loop-formation sensor 207 makes sag (loop formation) form in a print medium between a 
roll part and the conveyance unit 202, it eliminates the back tension of a roll part and the control by 
which a print medium is conveyed by the conveyance unit 202 by the fixed tension is presented with it. 
By this example, this loop-formation sensor 207 contacts the loop formation of a roll sheet 204, and the 
photosensor by which an optical axis is turned on / turned off with the loop-formation plate 206 which is 
the actuator displaced with the dissolution of a loop formation is used for it. But if the existence of a 
loop formation is detectable, what kind of thing is sufficient as the gestalt, and it can use the electric 
contact switch, the electrostatic-capacity switch which detects distance with a loop-formation plate. 
[0077] Drawing 14 shows the example of a configuration of the drive control system of the conveyance 
belt 205 which used the output of a sensor 207. Here, mechanical components, such as a motor by which 
207D drives the conveyance belt 205, and 207S are the switches formed in the power supply line from 
the body, the output of a sensor 207 intercepts a power supply line to ON (when the loop formation of 
the specified quantity is formed), and they operate so that a power supply line may be closed at OFF 
(when it becomes impossible to detect a loop formation). 

[0078] F/R is a signal from the body for setting a conveyance belt as the normal rotation direction (a roll 
sheet ****(ing) direction) and an inversion (the rolling-up direction), and is prepared if needed. Namely, 
it is enabling backward feed of a roll sheet by the conveyance unit 202 within a body so that it may 
mention later, but this example printer should just carry out the inversion drive of the conveyance belt 
according to the backward feed concerned, when there is a possibility that the loop formation of the 
amount which is not desirable may be formed in the roll supply unit 201 of the backward feed 
concerned. In this case, an inversion drive can be stopped when a change and a loop formation are no 
longer detected in actuation of ON of a sensor 207 / OFF/ON of the electric power supply depended off. 
[0079] The diagonal-feed unit 208 has carrying in a roll sheet 204 from a fixed location to the paper 
conveyance unit 202, and the function to perform paper conveyance so that a roll sheet 204 may be 
dashed against the back side criteria guide 219. 

[0080] In addition, although it is made to perform OFF/ON of roll-sheet conveyance according to 
ON/OFF of a sensor 207 in this example, if a sensor is constituted so that change of the amount of loop 
formations can be detected, while performing the regular drive of the conveyance belt 207, according to 
change of the amount of loop formations, the amount of drives (the amount of roll-sheet feeding) can be 
controlled, anyway, feed of the roll sheet in the roll supply unit 201 - conveyance in the body side 
conveyance unit 202, and an independence - it can carry out highly, the signal connection between units 
201 and 202 can be simplified, and the load of a body control section can be mitigated. Moreover, these 
are effective also when enabling separation of a unit 201 . 

[0081] Moreover, when all roll sheets are ****(ed), the sensor for performing a halt of each part in the 
supply unit 201 and the notice by the side of a body can also be formed. Since it will **** and a roll- 
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sheet end will hang down from the diagonal-feed unit 208 as a sensor system for this at the time of 
termination, for example, according to the actuator contacted and displaced into that part that hung 
down, and the variation rate concerned, it shall have ON / sensor to turn off. 

[0082] (3.2) The conveyance unit conveyance unit 202 consists of the conveyance roller 210 driven by 
the drive system which is located under the print head station 1 and illustrated, a follower roller 21 1, a 
conveyance belt 212, and a delivery roller 214. 

[0083] The roll sheet 204 supplied from the roll supply unit 201 will be sent by this paper conveyance 
unit 202 at the rate of a convention. With this equipment, the label tip is detected as a trigger of printing 
initiation, therefore the TOF (Top of Form) mark is printed on the background of a roll sheet 204. And 
by the TOF sensor 209 being formed in order to detect it, and fixing the gap of a label, the magnitude of 
a label can also be detected from spacing during a TOF mark, and the field which can be printed can 
also be detected further. 

[0084] In addition, in this example, it is also possible to be also able to detect a TOF mark by the 
reflective mold sensor 209, and to detect a print starting position, the magnitude of a label, etc. by the 
transparency mold sensor using the high separator of whenever [ light transmission ]. Moreover, there is 
a label existence sensor 220 which detects the existence of label paper on the right of the TOF sensor 
209, and it has the composition that it does not print when there is no label. Furthermore, it has 
composition which the jam detection sensor 221 is in the downstream, and detects a paper jam by the 
above-mentioned TOF sensor 209 and the above-mentioned jam detection sensor 221. 
[0085] (3.3) The cutter unit cutter unit 215 is one of the equipment with which the exhaust port side of 
the paper conveyance unit 202 is equipped, and has the role which cuts a roll sheet 204 to predetermined 
die length. 

[0086] The cutter unit 215 consists of the stationary knives and rotary knives of a lot, and the timing 
which cuts a roll sheet 204 supports the bearer rate of the paper conveyance unit 202, and detection of a 
TOF mark. 

[0087] Moreover, after cutting the label paper of the printed last, the paper conveyance unit 202 and the 
roll-sheet conveyance belt 205 are reversed, and a roll sheet 204 is returned to a printing position in 
readiness. 

[0088] In addition, when using the unit which rolls round a continuous-form paper instead of the cutter 
unit 215, the same loop formation as **** can be formed so that conveyance in the conveyance unit 202 
may not receive a bad influence by rolling-up actuation. 

[0089] Namely, for example, such a rolling-up unit (print medium take-up motion) Consider as the thing 
of a gestalt which attached the supply unit 201 of drawing 12 as field symmetry about the conveyance 
unit 202, and it matches having been shown in drawing 14 with the same control system. When it is 
detected that the sag of the specified quantity (loop formation) arose, the conveyance belt 205 and the 
same conveyance belt are driven, and when a loop formation is not detected, it can constitute so that the 
drive may be stopped. Moreover, it can make it possible to take nothing and an easily and large loop 
formation so that the migration habit to an opposite direction may be given to a roll part with the 
penetration side to the roll part of the print medium conveyed from the conveyance unit 202 side and it 
may start with a side attachment wall also about the conveyance belt which lays the rolled-round roll- 
like print medium. In addition, to a print medium point, this is laid in an axis etc., winding and its axis 
are laid in a conveyance belt, and early rolling up can be performed smoothly. 
[0090] (3.4) Although the example which used the conveyance belt was shown in the first example of 
other example roll supply units of a roll supply unit in order to carry out the periphery drive of the roll 
sheet, the configuration using two conveyance rollers 250 as shown in drawing 35 as the second 
example is also considered. In this case, when it is desirable to use resin material with coefficient of 
friction small as a property of a roller with a roll sheet and the tension beyond the need starts a roll sheet 
by this, it becomes easy for both to slip and to maintain a proper tension (refer to the term of the below- 
mentioned blank paper pretreatment and blank paper after treatment). 
[0091] Moreover, a configuration with the same said of a rolling-up unit is employable. 
[0092] (3.5) Describe actuation of the printer (this is called a card printer) in the case of making the 
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example card in the case of using a cut sheet supply unit, and the cards of a postcard and others, i.e., a 
cut sheet, into print media. 

[0093] Drawing 36 is the sectional view of the printer which uses a cut sheet, and corresponds to 
drawing 12 which showed the printer cross section which uses a roll sheet. As a body of a printer (it is 
called a core) located in the center, common equipment can be used by making the maximum width of 
print media into the same value (for example, 4.3 inches) so that it may understand from two sectional 
views, drawing 12 and drawing 36 . That is, according to the class of feeder of the print media attached 
in the printing position, printing can be performed to the medium of two or more classes. 
[0094] The cut-sheet feeder 600 of drawing 36 is equipped with the shutter solenoid 607 which makes 
the lift 602 driven up and down by the lift motor 601, the space detection sensor 603 which detects the 
card printing side on the top face of the maximum, the pickup solenoid 604 which takes up the card on 
the top face of the maximum, the separation motor 605 which drives the separation roller which 
separates the card on the top face of the maximum, and the following card and the shutter 606 which 
amend the deflection of a card tip location, and a shutter go up and down. Moreover, the stacker 608 
which carries out the stack of the printed card is attached in the printing position. When the sensor 609 
which detects the top face of a card, and a sensor 609 detect space to a stacker 608, it has the constant- 
rate ****** stacker lift motor 61 1 downward in the stacker lift 610. 

[0095] Drawing 37 is the hardware block diagram showing connection with CPU 1 153 with the actuators 
in which CPU 1 153 carries out drive control through some electric block diagrams, i.e., input/output 
port, shown in drawing 20 , and the sensors relevant to delivery control of print media. As a motor 
which Maine CPU 1 153 controls in common, they are the paper feed motor which drives the paper 
conveyance belt within the body of a printer, and the head which makes coincidence go up and down the 
head of four colors irrespective of the class of print media. There are an ink supply motor which 
performs supply and pressurization circulation of a motor and ink, a capping motor to which a recovery 
system unit is moved in parallel with a printing side. 

[0096] There are the following actuators as a controlled system which changes with the classes of print 
media. When using a roll sheet 204 as print media, there are a roll motor which drives the roll 
conveyance belt 205, and a diagonal-feed motor which drives the diagonal-feed unit 208 in order to 
prevent the skew of a roll sheet. These motors are contained in the roll supply unit 201 . It is identified 
by -Roll=0 it is indicated to be to the sensor circuit 1 167 that the roll supply unit 201 is used (- shows an 
active low). It can be judged that it is also necessary to carry out drive control of the motor of the 
downstream cutter unit 215 etc. by this discernment. When two or more kinds of units of the 
downstream corresponding to the supply unit of one class exist, the recognition signal same between the 
unit of the downstream and the body of a printer may be established. 

[0097] It is set to recognition signal-Card=0 in the sensor circuit 1 167 when the upstream is equipped 
with a cut-sheet feeder 600. In this case, the drive circuit 1 164 carries out drive control of the lifter 
motor 601 and the separation motor 605 which are contained in a cut-sheet feeder 600 instead of the 
above-mentioned roll supply motor and a diagonal-feed motor. A controlled system is automatically 
changeable with the class of print media feeder with which the body of a printer was equipped. 
[0098] The input TOF in the sensor circuit 1 167 is the tip detecting signal of a form. The reflective mold 
sensor arranged at the paper conveyance belt lower part detects the tip of a form. When using a roll 
sheet, a reflective mold sensor detects the band of the black by which marking was carried out to the 
opposite side of a printing side. When using a cut sheet, the white of the sheet itself is detected. In order 
to make this detection easy, the rear face of a conveyance belt is beforehand made into a color with low 
reflection factors, such as black, and enlarges the difference of a reflection factor with the time of there 
being nothing in the time of a cut sheet being in the upper part of a reflective mold sensor, and the upper 
part. According to the form to be used, the active level of the signal used in order to detect the tip of a 
form becomes reverse. 

[0099] In forming the photosensor of a transparency mold in the feed unit of a cut sheet and using loop- 
formation paper, it detects the output of a reflective mold sensor, and when using a cut sheet, the output 
of the photosensor of a transparency mold may be detected. Moreover, a loop formation / paper signal is 
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used as a signal which detects the deflection (loop formation) of a form, when using a roll sheet, and 
when using k a cut sheet, it is used as a signal which detects the home position of a lifter 602. Thus, the 
feed unit of a different class can be alternatively driven to the control program of the body of a printer 
by preparing two or more subroutines which responded to the supply unit of a form to the same input 
and the same output. 

[0100] In addition, a TOF sensor may be formed in a feed unit, or may be formed in the body of a 
printer. In the case of the latter, the reflective mold sensor used when it equips with a roll supply unit, 
and the transparency mold sensor used when it equips with a cut supply unit may be formed in both the 
bodies of a printer, and it may use one of sensors based on input signal-Roll or -Card. 
[0101] Drawing 38 is a flow chart which shows the initialization actuation when having been recognized 
as the cut-sheet feeder 600 having been connected. When the space on the top face of the maximum is 
detected, a lift is moved caudad first (SI 130). Once separate from space, and it stands by for 0.5 to 1.0 
seconds until it stops (S1040) (S1050) and a lift stops completely (S1060). When it goes up after that 
(SI 070) and space is detected again, 43mS(s) carry out a between (about 2mm) rise from (SI 080) 
(SI 090), it stops (SI 100) and initialization actuation is completed (SI 1 10). When space is not first 
detected by SI 020, the above-mentioned lower part actuation is omitted, it jumps to SI 070, and 
initialization is completed by performing the process after it. It stops, when a space detection sensor 
becomes off after printing actuation initiation, a lift is raised and a space detection sensor is turned on. 
[0102] The example of the pickup control of a cut sheet in every sheet is explained using the motor plot 
plan of drawing 39 , and the motor drive timing chart of drawing 40 . If the command of printing 
actuation occurs, the body of a printer will start a paper conveyance motor first, and will drive a paper 
conveyance belt by whenever [ constant-speed ], 150 [ for example, ], [mm/sec]. Next, forward rotation 
of a separation motor is started and the separation roller 710 and roller 720 which were combined with 
the separation motor are rotated. The tip of a card reaches after fixed time amount at the separation 
rollers 710 and 730. Since the force rotated in the same direction as the separation roller 710 is applied 
to the separation roller 730, the driving force of an opposite direction works in the top face and inferior 
surface of tongue of a card. This prevents the double feed of a card. 

[0103] If the tip of a card reaches the separation rollers 710 and 730, a pickup solenoid will drive, a 
roller 720 deserts a card, and the tip of a card runs against a shutter 740. When the tip of a card has bent, 
at the moment of running against a shutter 740, a slip arises between a roller 710 and a card and is 
amended between. A shutter solenoid is driven after performing this amendment. A shutter 740 moves 
upwards and a card is drawn in the paper conveyance rollers 750 and 760 of the body of a printer. A 
shutter solenoid is turned off after the back end of a card passes the separation rollers 710 and 730. 
Thereby, a shutter falls. To coincidence, the drive of the direction of a brake is applied to a separation 
motor, and it is stopped. A series of above actuation is performed by assignment number of sheets. 
Printing to the card drawn in the body of a printer is performed like the case of printing to a roll sheet. 
[0104] (4) The ink pedigree table 1 5 is a block diagram showing the general drawing of this equipment 
ink supply system, the flow of the following and ink - meeting - the system whole ~ explaining . 
[0105] The ink in ink hold section 306a of a cartridge 306 flows in the direction of an arrow head 302 
through an one-way valve 301 by rotation (a clockwise rotation (CW) rotates a motor 343) of the 
counterclockwise rotation (CCW) in drawing of a booster pump 304, and is accumulated in the subtank 
305. If the ink which increased in number on the subtank 305 becomes a certain constant rate, it will 
flow in the direction of an arrow head 316, and will return to a cartridge 306 again. At this time, the 
breaker style 315 of the subtank 305 is in the closed condition. 

[0106] next, the ink currently accumulated in the subtank 305 by rotation (a motor 343 is 
counterclockwise (CCW) rotation) of the clockwise rotation (CW) of a booster pump 304 and a suction 
pump 3 10 - the direction of an arrow head 3 18 and an arrow head 303 - flowing ~ an one-way valve 
307 - a passage - the Ayr buffer 308 and joint 312 ~ pass - it flows on the head 5. The ink which 
circulated through the interior of a head 5 flows in the direction of an arrow head 3 1 7 through the Ayr 
buffer 309 through joint 312, and returns to the subtank 305 again. At this time, the breaker style 315 of 
the subtank 305 is in the open condition. 
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[0107] Next, the block diagram in which drawing 16 shows a drive transfer system, and drawing 17 are 
the mimetic diagrams of a drive transfer system, and show the drive transfer path from a motor 343 to 
each pump and a cam below. 

[0108] The motor gear 322 is attached in the motor 343, and it has geared with the gear 325 of the cam 
clutch 326 through the gear 323,324. Power is transmitted to four cams 327 corresponding to the head 
number by On/Off of this cam clutch 326 from a motor 343. Next, the gear 323 is being interlocked with 
the pulley 328 and transmits power to a pulley 330 from a belt 329. And the gear 331 is transmitting 
power to the suction pump 310 through the idler gear 336 by On/Off of the suction pump clutch 332. 
Here, since it has fixed to the shaft, if one rotates, other three pieces will rotate the idler gear 336 to 
coincidence. 

[0109] Moreover, a gear 333 is boiled by On/Off of the booster-pump clutch 334, and transmits power 
to a booster pump 304 through the idler gear 335 more. Since the booster pump 304 is also fixed to the 
shaft, if one rotates, other three pieces will rotate to coincidence. 

[0110] The recovery pump 314 transmits only rotation of the one direction of a motor 343 by the gear 
339 and gear 340 which are interlocked with a pulley 330, and the one-way gear 341. 
[0111] Next, quiescence and the operating state of each pump are explained. 

[0112] As for both a booster pump 304 and the suction pump 3 10, in the case of a quiescent state, a cam 
327 pushes up the pressurization suction pump presser foot 345 like drawing 18 (B), and a tube 344 will 
be in a release condition. When either is driving at least among the booster pump 304 and the suction 
pump 310, like drawing 18 (A), it will be in the condition that the pressurization suction pump presser 
foot 345 pushes a tube 344 with a spring 346, and while the booster-pump roller 338 or the suction 
pump roller 337 pushes a tube 344, it rotates. 

[0113] When the recovery pump 314 is a quiescent state, since there is no recovery pump roller 355 on a 
tube 352, a tube 352 is in a release condition like drawing 19 (B). At the time of the drive of the 
recovery pump 314, like drawing 19 (A), while the recovery pump roller 355 pushes a tube 352, it 
rotates. 

[0114] How to supply ink to the subtank 305 from the ink supply cartridge 306 is explained. 
[0115] the ink which is in ink stowage 306a of a cartridge 306 by rotation of the counterclockwise 
rotation (CCW) of a booster pump 304 ~ an one-way valve 301 - a passage -- an arrow head 302 - it 
flows in a direction and is accumulated in the subtank 305. At this time, since there is an one-way valve 
307, ink was not inhaled from a head 5 and ink has been sucked only out of ink hold section 306a of a 
cartridge 306. And when ink collected on the subtank 305 increases in number to a certain fixed 
location, it is flow and will return in the direction of an arrow head 316 again at ink hold section 306a of 
a cartridge 306. Here, since the breaker style 3 15 of the subtank 305 is changed into the condition of 
having closed, this system turns into a sealing system and the circulation of ink of it is attained. 
[0116] If it makes it rotate a motor 343 clockwise (CW) in a tube release condition ( drawing 18 (B)) 
first to explain drive transfer of ink supply using drawing 1 6 and the cam clutch 326 is set to ON, a tube 
344 will be in a press condition ( drawing 18 (A)). Then, the cam clutch 326 is made off, then the 
pressurization clutch 334 is set to ON by setting a closing motion solenoid to ON (sealing condition). 
Then, ink supply is performed on the subtank 305. Next, the pressurization clutch 334 is set to OFF, the 
cam clutch 326 is set to ON by setting a closing motion solenoid to OFF (release condition), and a tube 
344 is made into a release condition ( drawing 18 (B)). And the cam clutch 326 is made off, a motor 343 
is suspended, and processing is ended. 

[01 17] The approach of large recovery large recovery is explained. 

[01 1 8] If a booster pump 304 is rotated clockwise (CW), the ink in the subtank 305 will flow in the 
direction of an arrow head 318 and an arrow head 303, a head 5 is reached through the Ayr buffer 308 
and joint 312 through an one-way valve 307, and ink flows out of a delivery 347. Then, if a suction 
pump 310 is rotated clockwise (CW), with the booster pump 304 rotated, ink will circulate through the 
interior of a head 5, will flow in the direction of an arrow head 317 through the Ayr buffer 309 through 
joint 3 12, and will return to the subtank 305 again. Ink is flowing out of the delivery 347 also at this 
time. And a suction pump 3 10 is stopped, only a booster pump 304 is rotated, and ink is made to flow 
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out of an orifice 347. 

[01 19] At this time, the breaker style 315 of the subtank 305 is in the condition of having opened. 
Moreover, it circulates through a head 5, without ink flowing into ink hold section 306a of a cartridge 
306, since there is an one-way valve 301 . Here, when there are an Ayr buffer 308 and an Ayr buffer 309, 
it can circulate through the smooth ink which pressed down the pulsation by the booster pump 304 and 
the suction pump 310. 

[0120] The ink which flowed out of the delivery 347 wins popularity by the recovery system 313, and is 

accumulated in waste ink section 306b of a cartridge 306 with the recovery pump 314. 

[0121] In a tube 344 release condition ( drawing 18 (B)), set the cam clutch 326 to ON first, it makes it 

rotate a motor 343 clockwise (CW) to explain drive transfer of large recovery using drawing 16 , and a 

tube 344 is made into a press condition ( drawing 18 (A)). Then, the cam clutch 326 is made off, a motor 

343 is stopped, the pressurization clutch 334 is set to ON, and a motor 343 is rotated counterclockwise 

(CCW). 

[0122] Then, a booster pump 304 rotates clockwise (CW) and the recovery pump 3 14 also rotates it 
clockwise (CW) to coincidence. And the suction clutch 332 is set to ON and coincidence rotation of a 
booster pump 304 and the suction pump 310 is carried out clockwise (CW). Next, if the suction clutch 
332 is made off, a suction pump 310 will stop. After continuing rotation clockwise (CW) about a booster 
pump 304, a clutch 334 is made off and it is made to stop. Next, a motor 343 is suspended, the cam 
clutch 326 is set to ON, a motor 343 is rotated clockwise (CW) and a tube 344 is made into a release 
condition ( drawing 18 (B)). And a clutch 326 is made off and a motor 343 is suspended. On the other 
hand, the recovery pump 314 is also stopped at this time, and processing is ended as a condition of 
drawing 19 (A). 

[0123] At the time of a print print, supply of the ink to a head 5 is performed from the subtank 305. 
Since the tube 344 is in the release condition as shown in drawing 18 (B), a suction pump 3 10 and a 
booster pump 304 can supply ink to a head 5 from the direction of an arrow head 3 1 8 and an arrow head 
303, and can supply ink also from the direction of an arrow head 348. At this time, the breaker style 3 1 5 
of the subtank 305 is in the open condition. 

[0124] There is no drive of a clutch and a pump at the time of a print, and supply of ink is performed by 
only the refill actuation accompanying the ink regurgitation. 
[0125] Head exchange head exchange is explained. 

[0126] When a certain specific ink is choked up and it carries this in this machine, all choked ink must 
be changed for the ink in the subtank 305 to a new head. Then, the approach is explained. 
[0127] First, a booster pump 304 is rotated clockwise (CW) and the ink choked up in the direction of an 
arrow head 3 1 8 and an arrow head 303 from the delivery 347 of a sink and a head 5 in the ink in the 
subtank 305 is breathed out. Next, a booster pump 304 is rotated by the stop, a suction pump 3 10 is 
rotated counterclockwise (CCW), the ink in the subtank 305 is poured in the direction of an arrow head 
348, and ink is similarly breathed out from a delivery 347. And 3 10 is rotated by the stop, a booster 
pump 304 is rotated for a suction pump clockwise (CW), and ink is breathed out. This actuation is 
repeated several times. And large recovery which was mentioned above is performed and it is ended. 
[0128] Then, in a tube 344 release condition ( drawing 18 (B)), set the cam clutch 326 to ON first, it 
makes it rotate a motor 343 clockwise (CW) to explain the procedure of the drive transfer at the time of 
head exchange, and a tube 344 is made into a press condition ( drawing 18 (A)). Then, the cam clutch 
326 is made off and a motor 343 is stopped. 

[0129] Next, a motor 343 is rotated counterclockwise (CCW), the pressurization clutch 334 is set to ON 
and a booster pump is rotated clockwise (CW). The pressurization-after several seconds clutch 334 is 
made off, and a motor 343 is stopped. And shortly, a motor 343 is rotated clockwise (CW), the suction 
clutch 332 is set to ON and a suction pump 310 is rotated counterclockwise (CCW). The suction clutch 
332 is made off after several seconds, and a motor 343 is stopped. 

[0130] And after carrying out the multiple-times loop of the processing of rotation/halt of the above 
booster pump 304 and a suction pump 310, large recovery which was mentioned above is performed and 
processing is ended. 
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[0131] If the inside recovery booster pump 304 is rotated clockwise (CW), ink will flow in the direction 
of arrow heads 3 1 8 and 303 from the subtank 305, and ink will be breathed out from the delivery 347 of 
a head 5. And the ink breathed out from the delivery 347 is received by the recovery system 313, and it 
accumulates in waste ink section 306b of a cartridge 306 with the recovery pump 314. 
[0132] In a tube 344 release condition ( drawing 18 (B)), set the cam clutch 326 to ON first, it makes it 
rotate a motor 343 clockwise (CW) to explain the procedure of drive transfer of inside recovery, and a 
tube 344 is made into a press condition ( drawing 18 (A)). Next, the cam clutch 326 is made off and a 
motor 343 is stopped. And the pressurization clutch 334 is set to ON and a motor 343 is rotated 
counterclockwise (CCW). Then, a booster pump 304 rotates clockwise (CW) and, on the other hand, the 
recovery pump 314 also rotates it clockwise (CW). And the pressurization clutch 334 is made off and a 
motor 343 is stopped. Next, after setting the pressurization clutch 334 to OFF, rotating a motor 343 
counterclockwise (CW), making a tube 344 into a release condition ( drawing 18 (B)) and setting a 
clutch 326 to OFF, a motor 343 is stopped and the location of drawing 19 (A) is obtained. 
[0133] (5) Hardware drawing 20 of a control system shows the example of an overall configuration of 
the control system of this example. After the image data printed by the Label Printer of the example of 
this book is created or edited with a host computer 1 1 5 1 , it is sent out to the data transceiver section 
1 152 as color picture data or color alphabetic data. 

[0134] These may be received as the case where it is received as bit map data of every four colors 
(black, cyanogen, a Magenta and yellow, or the need is accepted, and it is the special feature), and 
character code data. It is identified by the command received beforehand whether the print data received 
are bit map data or it is character code data. In the case of character code data, commands, such as 
printing starting position assignment, a character font, a character size, and printing color specification, 
are respectively inserted for every changing point of every alphabetic data, two or more character strings 
of every [ that is, ], and a printing style. 

[0135] The data received in the data transceiver section 1 152 are read in Maine CPU 1 153, are 
memorized to the working-level month field established in RAMI 156 one by one, and the contents of a 
character generator of an applicable alphabetic character are written in read-out from ROM1 155, and 
they write the result in a print buffer 1 158 in order to carry out bit map expansion per alphabetic 
character. A print buffer 1 158 holds the data for one page (one label) independently respectively about 
four colors, such as black, cyanogen, a Magenta, and yellow, corresponding to head 5Bk-5Y etc. this 
example - printing - resolving power uses the Rhine head which arranged 1,344 deliveries per head 
crosswise [ form ] by 360dpi (dots per inch), among those it is made to print using 1,328 deliveries 
except for every eight of both ends. Namely, print data are 1,328 dots, in case it develops to a print 
buffer 1 158, impress every 8 dots of data of a null to both ends, and are using them as the data for 1,344 
dots. And 1,344 deliveries are divided at a time into 64 blocks [ 21 ], and a block drive is carried out in 
the head control circuit 1 157. 

[0136] ROM 1 155 is stored including the below-mentioned recovery program with the character 
generator and bar code generator of the above-mentioned [ the control program which controls the 
whole color printer ]. and the bottom of control of a control program - Maine CPU 1 153 — I/O Port 
1 159 and the drive circuit 1 164 — minding - drive control of a drive motor 1 165 - it carries out. The 
motor for operating the paper feed motor for conveying a form, the head motor which operates the 
above-mentioned head up and down, and a recovery system unit etc. is contained in drive motors 1 165. 
[0137] Each home-position sensor for deciding criteria locations, such as a TOF sensor which detects 
the head location of the label for printing, a head motor, and a capping motor, to be the sensor circuits 
1 167, and the sensor of the ink level sensor which supervises the residue condition of the ink of each 
color, and others are contained. 

[0138] Maine CPU 1 153 may save the print data received from the host computer 1 151 at a memory 
card 1090. Although the data saved at a memory card 1090 are the format of ordinary character code 
data when separating a host computer 1151 and the print of this example and carrying out printing 
actuation, the fixed print image data without the need of changing data may be saved as bit map data of 
4 classification by color. 
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[0139] (6) Since the head of a full line mold is used for the printer in blank paper pretreatment and blank 
paper after-treatment this invention, a "line" like a serial printer does not exist. Therefore, a print must 
be interrupted temporarily and recovery action usually performed by spacing must be performed. 
Moreover, since the band-like detail paper which continued as recorded media is used, there is no time 
amount whose detail paper is exhausted to a conveyance on the street between pages like a page printer. 
For this reason, the time amount between pages is very short. Then, in the printer of this example, when 
a recovery demand occurs during a print, conveyance of a roll sheet 204 is stopped, without printing the 
label under current print to the last, and printing the following label. This processing is called blank 
paper pretreatment. Recovery is performed after blank paper pretreatment. 

[0140] If a print is resumed as it is after recovery, the useless paper which is not printed will arise. Then, 
the head is pulled out by the back feed of a roll sheet 204. This processing is called blank paper after 
treatment. 

[0141] Back feed is performed by reversing the conveyance belt 212 of the paper conveyance unit 202, 
and the roll-sheet conveyance belt of the roll feeding unit 201 . The loop formation is formed, the loop- 
formation plate 206 is pushed up, and when the loop- formation sensor 207 is ON, the roll-sheet 
conveyance belt 205 is reversed. The loop formation is not formed, the loop-formation plate 206 falls, 
and when the loop-formation sensor 207 is OFF, a roll-sheet conveyance belt is suspended. That is, the 
correspondence relation between ON/OFF of a loop-formation sensor, and a drive/halt of the 
conveyance belt 212 is with the time of a print and an inversion, and becomes reverse. Since it drives 
backward on the roll-sheet conveyance belt 205 by driving backward [ of the conveyance belt 212 ], it 
can drive backward keeping the tension of a roll sheet suitable. Back feed is performed so that the die 
length for one label of the recorded media memorized beforehand may be returned. The TOF sensor 209 
is supervised, it judges that search of a roll sheet 204 was completed by detection of TOF, and you may 
make it end back feed at this time. By arranging in parallel a blank paper tail end process and recovery, 
and performing them, the stop time of a print can also be suppressed short. 

[0142] It replaces with the roll-sheet conveyance belt 205 of the roll supply unit 201 shown in drawing 
12 , and since a resin roller will slip when the tension of a roll sheet is high if the resin roller 250 with 
small coefficient of friction with a roll sheet is used as shown in drawing 34 , even if it does not perform 
control by the loop-formation sensor, it can drive backward by the proper tension. 
[0143] (7) Write the step of a flow chart as S in the explanation below the recovery of a head. Moreover, 
each processing can be performed to juxtaposition. 

[0144] The flow chart of the printer actuation from power-source ON to power-source OFF is shown in 
drawing 21 . If a power source is switched on, various timers and a counter will be reset (SI 00), and 
recovery will be performed at the time of power-source ON (S200). Next, a head temperature control is 
started at the subheater formed in the head (S292). Next, it judges whether the value of the timer 2 
mentioned later is below default value (S294), and with default value [ beyond ], a head temperature 
control is stopped (S295). If a print signal is inputted after standby by the idle state (S296), a head 
temperature control will be resumed (S297). If the input of a print signal is inputted into waiting (S298) 
and a print signal with [ the value of a timer 2 ] default value [ below ] in S294, recovery before a print 
will be performed (S300). Recovery before a print is performed in order to change a head into the best 
condition on the occasion of a print. Print initiation processing for starting a print after that is performed 
(S380). If a print is started, during print processing (S382) and a print, recovery (S390) and air cooling 
fan control (S700) will be repeated till print termination, and will be performed. During a print, recovery 
is performed in order to maintain a head at the best condition during a print. Termination of a print resets 
the value of a timer 2 (S920). (S910) They are repeated until a power source cuts processings from S294 
to S920. 

[0145] Next, each subroutine is explained. 

[0146] (7.1) It is recovery (S200) at the time of power-source ON. 

The detail flowchart of recovery (S200) is shown in drawing 22 at the time of power-source ON of 
drawing 21 . If recovery is started at the time of power-source ON, it judges whether a head is in a head 
holder (S210) and there is no head, warning will be generated (S220) and it will return to parent 
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processing. If there is a head, it will judge whether it differs from the head ID which read Head ID and 
was before read in the storage means carried in the head (S230), and if it differs, a head will judge that it 
was exchanged and will perform ink circulation at the time of head exchange (S250). Ink circulation is 
performed for discharging the ink with which the interior of a new head is filled up out of a head at the 
time of head exchange. Next, various data required for the ink regurgitation are read from the storage 
means carried in the head in the body of a printer (S270). Next, it judges whether a head is in a cap 
location (S272). Since possibility of being in the condition unsuitable on a print by desiccation of ink or 
adhesion of dust the inside of power-source off is high when there is nothing in a cap location, large 
recovery is performed after moving a head to a cap location (S274) (S276). Recovery is set up when a 
head is in a cap location (S278). Namely, timer A made to build in CPU 1 153 The setup time, for 
example, 16 hours, if it is the following, inside recovery 1 processing will be set up, and with [ a value ] 
the setup time [ beyond ], it sets up large recovery. Next, set-up recovery is performed (S280). 
Termination of recovery resets the value of the timer A made to build in CPU, and Timer B. However, if 
large recovery was set up by S278, reset of Timer A and Timer B is performed and inside recovery 1 
processing is set up, Timer B will be reset (S282) and it will return to parent processing. 
[0147] The detail flowchart of ink circulation (S250) is shown in drawing 23 at the time of head 
exchange of drawing 22 . First, the counter Pc inside CPU is reset to 0 (S252), and ink is supplied to a 
subtank from an ink cartridge (S254). Next, the 1st carries out predetermined time feeding of the ink 
from the pressurization side of a head ink supply way (S250). The suction side of a head ink supply way 
closes, and performs waste ink suction of a recovery system in the meantime. It continues after feeding 
termination of ink and waste ink is attracted the 2nd predetermined time (S258). Ink is fed the 3rd 
predetermined time from the suction side of a head ink supply way after that (S260). In the meantime, 
the pressurization side of a head ink supply way closes, and performs waste ink suction of a recovery 
system. It continues after feeding termination and waste ink is attracted the 4th predetermined time 
(S262). Next, 1 is added to Counter Pc (S264), and it judges whether it is the Pc= default value Pm 
(S266), and if it is a false, it will return to S254. If it is truth, large recovery will be performed (S268) 
and it will return to parent processing. 
[0148] (7.2) Front [ print ] recovery (S300) 

The detail flowchart of the recovery before a print of drawing 21 (S300) is shown in drawing 24 . It 
judges whether CPU1 1 53 has a head in a capping position (S3 10). Since it is thought that a certain 
failure occurred waiting when there is nothing into a capping position, a head is moved to a capping 
position (S320), and large recovery is performed (S330). Recovery is set up when a head is in a capping 
position (S340). That is, with [ the value of the timer B made to build in CPU1 153 ] default value 
[ beyond ], large recovery is set up, and with default value [ below ], inside recovery 1 processing is set 
up. Next, set-up recovery is performed (S350). Termination of recovery resets the value of Timer A and 
Timer B. However, if large recovery was set up by S340, reset of Timer A and Timer B is performed, if 
inside recovery 1 processing is set up, Timer B will be reset (S360), the recovery just before printing 
will be ended, and it will return to parent processing. 
[0149] (7.3) It is recovery (S390) during a print. 

The detail flowchart of recovery (S390) is shown in drawing 25 during the print of drawing 21 . With 
[ CPU 1 153 / when a print is started / as compared with default value Tz (S392) ] Tz [ more than ] for the 
timer C value made to build in CPU, it performs high concentration prevention recovery (S400), and 
returns to parent processing. With [ if it is not beyond the default value Tz / as compared with default 
value Fm (S394) ] Fm [ more than ] for the value of the feed clock counter Fc, paper powder dirt 
recovery is performed and it returns to parent (S500) processing. If it is not default value, with [ as 
compared with default value Tm (S396) ] Tm [ more than ] for the value of the expulsion-of-an-ink- 
droplet counter Tc, ink Myst recovery (S600) is performed and it returns to parent processing. If it is not 
default value, S600 is skipped and it returns to parent processing. 

[0150] The detail flowchart of the high concentration prevention recovery (S400) of drawing 25 is 
shown in drawing 26 . The nozzle which does not have the regurgitation of ink a line crack depending 
on the image data which a user prints is during a print. As for the ink in such a nozzle, concentration 
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rises by evaporation of the component in ink from an orifice. Print density becomes high when the 
nozzle which was not used is used by change of bar code data and numeric data. Then, in order to 
prevent change of this concentration, high concentration prevention recovery is performed. 
[0151] If high concentration prevention recovery is started, blank paper pretreatment will be performed 
(S420) and small recovery and blank paper after treatment will be performed (S440). The temperature 
and humidity in a printer are acquired after that (S460). The spacing Tz which performs small recovery 
is set up using the data of the acquired temperature and humidity (S470). The spacing Tz which 
performs small recovery is short set up, so that humidity is so low that temperature is high. Then, the 
value of Timer C is reset and it returns to parent (S480) processing. 

[0152] The detail flowchart of the paper powder dirt recovery (S500) of drawing 25 is shown in drawing 
27 . Inside recovery 2 processing and back blank paper after treatment are performed after blank paper 
pretreatment (S520), a print is resumed (S530), and Counter Fc is reset (S540). This recovery removes 
the fine particles of the record medium which adhered during the print in the head delivery side, and it is 
performed in order to prevent a poor print, such as non-** of ink, and an inclination (depend) which is 
not desirable as for a discharge direction. 

[0153] The detail flowchart of the ink Myst prevention recovery (S600) of drawing 25 is shown in 
drawing 28 . Blank paper pretreatment is performed (S620), inside recovery 1 processing and back blank 
paper after treatment are performed, a print is resumed (S630), and Counter Tc is reset (S640). Ink Myst 
prevention recovery is performed in order to remove ink Myst which adhered during the print in the 
head delivery side. 

[0154] (7.4) Air cooling fan control (S700) 

Since this printer uses the full line head, it does not move in the main scanning direction of a head like a 
serial printer, but prints only by migration of the direction of vertical scanning of the recording paper. 
For this reason, air cooling accompanying head migration like a serial printer is not performed. Since 
print grace will fall if the temperature of a head rises not much, forced-air cooling by the fan is 
performed. The grace of the stable image is acquired by suppressing the temperature rise of a head. 
[0155] An air cooling fan u7 is attached in a head longitudinal direction and parallel as shown in 
drawing 4 . Airstream flows between heads smoothly. If the airstream for head cooling flows into a head 
delivery side at the time of a print, the kink and ink Myst of a print will occur. Then, the print head of 
this printer enters between SUNOKO-like recovery systems at the time of a print, as shown in drawing 
3 . For this reason, the airstream for head cooling does not flow into a head delivery side. 
[0156] Using drawing 29 , AID conversion of the output of the temperature sensor explaining detail 
actuation of air cooling fan control (S700) of drawing 21 first formed in the head is carried out with the 
A/D converter in which it was prepared by CPU, and the temperature in a head is acquired. Head 
temperature is acquired from four heads, Bk, C, M, and Y, (S710). The data Ts of the maximum 
temperature in the acquired head temperature data are chosen. If it is Ts>Tmax about the maximum- 
temperature data Ts as compared with the printing critical temperature Tmax (S730), head temperature 
exception processing is performed (S800). If it is Ts<=Tmax in S730, it progresses to S750. As 
compared with the fan drive temperature Th which defined the selected head temperature Ts beforehand 
(S750), if it is Ts<Th, it returns to parent processing. If it is Ts>=Th, a fan is driven (S760), and the data 
Ts of the maximum temperature in four head temperature data which acquired and (S770) acquired head 
temperature again are chosen (S780). As compared with the fan halt temperature Tl which defined the 
selected head temperature Ts beforehand (S790), if it is Ts<=Tl, a fan will be stopped (S795), and it 
returns to parent processing. If it is Ts>Tl in S790, it returns to parent processing, without stopping a 
fan. 

[0157] A high speed and when it prints continuously, head temperature rises [ a user ] data with a very 
high black pixel ratio. The grace of a print not only deteriorates, but damaging a head will be considered 
if head temperature rises across the limitation of the temperature control by the air cooling fan. Then, 
this printer performs modification of a print rate, and a halt of a print in head temperature exception 
processing (S800) shown in drawing 29 . 

[0158] The detail flowchart of control (S800) is shown at the time of the abnormalities in head 
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temperature shown in drawing 30 at drawing 29 . If the abnormalities of head temperature are detected, 
after warning to a user (S810) and performing blank paper pretreatment (S815), the single step fall of the 
print rate set to CPU in the print rate if it is print rate >=50 mm/sec as compared with 50 mm/sec (S820) 
is carried out (S825). Next, blank paper after treatment and recovery are performed (S830), warning is 
canceled (S870), and a print is resumed (S875). 

[0159] If it is print rate <50 mm/sec in S820, recovery and blank paper after treatment will be performed 
(S845), and head temperature will be acquired (S850). After carrying out X second standby (S855), head 
temperature is acquired (S860), it judges whether head temperature fell (S865), and when falling, 
warning is canceled (S870), and a print is resumed (S875). Since it is thought that the energy injection to 
a head is continued when head temperature is not falling by S865, it warns of the best (S880). Next, the 
current supply of a head system is intercepted and it returns to parent (S885) processing. 
[0160] (7.5) Explain the contents of small recovery using small recovery, inside recovery, and large 
recovery drawing 31 . It judges [ whose head is in the location which can perform auxiliary discharge ] 
whether it is or not (S22). When there is nothing in the location which can perform auxiliary discharge, a 
head is moved to an auxiliary discharge location (S24), and auxiliary discharge processing is performed 
(S26). In auxiliary discharge processing, the regurgitation of the ink droplet of the constant number of 
** is carried out beforehand. 

[0161] The contents of inside recovery 1 processing are explained using drawing 32 . Small recovery is 
performed first (S42), it carries out that a head delivery side wipes with an elastic body after that 
(wiping) (S44), and small recovery is performed again (S46). 

[0162] The contents of inside recovery 2 processing are explained using drawing 33 . First, when a head 
judges whether it is in the location which can perform ink circulation (S62) and there is in an ink 
circulation location, a head is moved to an ink circulation location (S64). [ no ] Next, ink circulation 
processing is performed (S66). Wiping is performed after that (S68) and small recovery is performed 
(S70). 

[0163] The contents of large recovery are explained using drawing 34 . First, when a head judges 
whether it is in the location which can perform ink circulation (S82) and there is in an ink circulation 
location, a head is moved to an ink circulation location (S84). [ no ] Next, ink circulation processing is 
performed (S86). The wiping is performed (S88), small recovery is performed (S90), and a counter, a 
timer, etc. are reset (S92). 

[0164] (8) In addition, although the characteristic effectiveness stated here and there above by it is 
acquired since this example uses the ink jet head, it has the following remarkable effectiveness. 
[0165] That is, since a specific heater element drives continuously when making it extend in the 
direction (the form conveyance direction) which intersects perpendicularly with the Rhine head and 
printing a bar, in case a bar code is recorded using a thermal head, the accumulation to a specific heater 
element poses a problem. The bar upper part especially printed later in the height direction of a bar will 
be thickly printed by the accumulation to a heater element compared with the lower part, and will need 
to control the energy impressed to the heater element for it. 

[0166] On the other hand, when printing in the direction of [ outside the conveyance directions, such as 
the direction of the Rhine head, ], it will drive at once, and the part which does not print by the 
accumulation will be heated, the heater element of a large number which continue in the array direction 
of the heater element of a full multi-head will serve as a stripe of a tailing condition, and image quality 
will be affected. In the bar code which makes especially printing precision important, bar spacing which 
does not print will be disturbed and it will have a bad influence on the detection precision of a bar code 
greatly. 

[0167] Moreover, if it records in the condition (after Rhine which does not print continues) that the 
temperature of a heater element is low, it will not color enough, but there is also a possibility that it may 
be recorded by concentration to the extent that it is correctly undetectable in thin Rhine with a bar code 
scanner. 

[0168] Therefore, in the component which does not record, in the case of the following record, it is 
required to control in the component which records continuously, so that the temperature of a heater 
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element does not rise too much so that it may color enough. 
[0169] Use of an ink jet head is effective also from such a point. 

[0170] In addition, especially this invention is equipped with means (for example, an electric thermal- 
conversion object, a laser beam, etc.) to generate heat energy as energy used also in an ink jet recording 
method in order to make the ink regurgitation perform, and brings about the effectiveness which was 
excellent in the recording head of the method which makes the change of state of ink occur with said 
heat energy, and the recording device. It is because the densification of record and highly minute-ization 
can be attained according to this method. 

[0171] About the typical configuration and typical principle, what is performed using the fundamental 
principle currently indicated by the U.S. Pat. No. 4723129 specification and the 4740796 specification, 
for example is desirable. Although this method is applicable to both the so-called mold on demand and a 
continuous system On the electric thermal-conversion object which is especially arranged corresponding 
to the sheet and liquid route where the liquid (ink) is held in the case of the mold on demand By 
impressing at least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion object generate 
heat energy, the heat operating surface of a recording head is made to produce film boiling and the air 
bubbles in the liquid (ink) corresponding to this driving signal can be formed by one to one as a result, it 
is effective. A liquid (ink) is made to breathe out through opening for regurgitation by growth of these 
air bubbles, and contraction, and at least one drop is formed. If this driving signal is made into the shape 
of a pulse form, since growth contraction of air bubbles will be performed appropriately instancy, the 
regurgitation of a liquid (ink) excellent in especially responsibility can be attained, and it is more 
desirable. As a driving signal of the shape of this pulse form, what is indicated by the U.S. Pat. No. 
4463359 specification and the 4345262 specification is suitable. In addition, if the conditions indicated 
by the U.S. Pat. No. 4313124 specification of invention about the rate of a temperature rise of the above- 
mentioned heat operating surface are adopted, further excellent record can be performed. 
[0172] As a configuration of a recording head, the configuration using the U.S. Pat. No. 4558333 
specification and U.S. Pat. No. 4459600 specification which indicate the configuration arranged to the 
field to which the heat operation section other than the combination configuration (a straight-line-like 
liquid flow channel or right-angle liquid flow channel) of a delivery which is indicated by each above- 
mentioned specification, a liquid route, and an electric thermal-conversion object is crooked is also 
included in this invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59-138461,A which indicates the configuration whose puncturing which 
absorbs the pressure wave of JP,59- 123670, A which indicates the configuration which uses a common 
slit as the discharge part of an electric thermal-conversion object to two or more electric thermal- 
conversion objects, or heat energy is made to correspond to a discharge part. Namely, no matter the 
gestalt of a recording head may be what thing, it is because it can record now efficiently certainly 
according to this invention. 

[0173] Furthermore, although the recording head of the full line type which has the die length 
corresponding to the maximum width of the record medium which can record a recording device was 
used in the upper example, as such a recording head, any of the configuration which fills the die length 
with the combination of two or more recording heads, and the configuration as one recording head 
formed in one are sufficient. 

[0174] Moreover, since the effectiveness of this invention can be stabilized further, it is desirable to add 
a preliminary auxiliary means etc. as a configuration of the recording device of this invention. If these 
are mentioned concretely, a preheating means to heat using the capping means, the cleaning means, the 
electric thermal-conversion object, the heating elements different from this, or such combination over a 
recording head, and an auxiliary discharge appearance means to perform the regurgitation different from 
record can be mentioned. 

[0175] Moreover, although only one piece was prepared also about the class thru/or the number of a 
recording head carried, for example corresponding to monochromatic ink, corresponding to two or more 
ink which differs in an others and record color or concentration, more than one may be prepared the 
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number of pieces. That is, although not only the recording mode of only mainstream colors, such as 
black, but a recording head may be constituted in one, for example as a recording mode of a recording 
device or the paddle gap by two or more combination is sufficient, equipment equipped with at least one 
of each of the full color recording mode by the double color color of a different color or color mixture is 
very effective also from bar codes running short and colorization being considered. 
[0176] Furthermore, in addition, in this invention example explained above, although ink is explained as 
a liquid It is ink solidified less than [ a room temperature or it ], and what is softened or liquefied at a 
room temperature may be used. Or by the ink jet method, since what carries out temperature control is 
common as a temperature control is performed for ink itself within the limits of 30 degrees C or more 70 
degrees C or less and it is in the stabilization regurgitation range about the viscosity of ink, ink may use 
what makes the shape of liquid at the time of use record signal grant. In addition, in order to prevent the 
temperature up by heat energy positively because you make it use it as energy of the change of state 
from a solid condition to the liquid condition of ink, or in order to prevent evaporation of ink, the ink 
which solidifies in the state of neglect and is liquefied with heating may be used. Anyway, ink liquefies 
by grant according to the record signal of heat energy, and this invention can be applied also when using 
the ink of the property which will not be liquefied without grant of heat energy, such as that by which 
liquefied ink is breathed out, and a thing which it already begins to solidify when reaching a record 
medium. The ink in such a case is good for a porosity sheet crevice or a through tube which is indicated 
by JP,54-56847,A or JP,60-71260,A also as liquefied or a gestalt which counters to an electric thermal- 
conversion object in the condition of having been held as a solid. In this invention, the most effective 
thing performs the film-boiling method mentioned above to each ink mentioned above. 
[0177] Furthermore, in addition, as a gestalt of this invention ink jet recording device, although used as 
an image printing terminal of information management systems, such as a computer, the gestalt of the 
reproducing unit combined with others, a reader, etc. and the facsimile apparatus which has a transceiver 
function further may be taken. 
[0178] 

[Effect of the Invention] As explained above, according to this invention, control of a printer is 
automatically changed into a printer by any should be attached between the roll-sheet feeder or the cut 
sheet feeder. Therefore, according to this invention printing approach, it can operate also as any of a 
roll-sheet-like Label Printer or the printer of cut sheet correspondence. 

[0179] Thereby, it can respond broadly to cut sheets, such as not only the label paper used by POS, FA, 
the PD, etc. but a cut sheet for POS, and a postcard, a noun. 



[Translation done.] 
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8 &7'J > Ffit#T*-5 D-Jl* 2 0 4 fc»LTiMfc 

»»*u«>a7-fti 7 fcamsnrvj*. >7-f-vi7 

ttPHS*Ml 8©fe&*«k:»*6nTV»«*7f* 

y-u 1 9*«kt/y-'j 2 ofc#i§att. netttai 7 

7 2 1 «J:tflHli2 2 «*UTH»a=j» h 4*6 
EtTAy F*JV^ 8 

[0047] (2. 3) mmm^--yh 

0 7 (A) *SJ: tf (B) ttAy H 5 tHffiJ&aXy F 3 
£ tSttHMmm. 0 8 BS«*arv F 3 ©±ffi0 

-ess. 

[0 0 4 8] |Ma=yb3tt. W<ifcA?H5 
©ttfflPffl«#©lffl&g*WtBfcBin 3 8 ASAy F 
5©H»»»^&T©£«©«*f3 8t, -£©0BP38 
A©»fcRJtfcH**a , Tr*««l»2 3 tstu 
*ft2 0 4©*2£fll (H3©£«#A) fcWrfctttt 50 
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£»?ItBT**. H2 3)t Ay F5©ttffiPJg(SS 
CRSLTAy K5©tUflafliHftflBl«rttettB#* 
J*3ftft:iA*©Wt*rcfc**1ry:/2 5**U 3 
R»-&tttBT©R«©&t>#K:J: 0ffiffi2 3 ftas&seia 
ttsstrs 

[0 0 4 9] **y72 SWftj&fctt'f >*RiR#2 6 
**Rtt&*U **y tr>^lC*^T0f3£©rafgS:fet> 
TttfflP®j£ffliiB&#fir£«k5l::EM;*n-5. C© 
<k5Jr-Y>^©JRflc2 6£ffi@-r5rt(CJ:D, &Mr 
S^fltttflP*, Ay Ft^-T'5'f >^*©JEE*ftfflllc:± 
a-r>*©RWtfc*ffl3n*^>**«KT**. * 
fc, -f>*5XF*l»lcJ:t)ttfflniM»mft»l/fc 

**ye>**»aRjrra 

Si9S:4C5-»SCt««:K KiRStlfc-O^tt. R 
IR#2 6©*«fcRttS*lTV»**tHD*»S#>:/»© 

#afc«t o^ffisn*. »fe«j£©0ijTtt-f >^^©«i 

**. Vi1*n*^-^©*TffoTt>J:lri. 

[0 0 5 0] 24 GKiRft 2 6 ©fiJjfrCRtt 6 ft&&« 
^atL/T©^l^-F-C*(J. Ay F5©-f>^ttfflP 

•f (RJR#2 6 fcRRsnavw 

*«) *attf«'«wtt#Tr»j*snTv»*. rat) 

[0 0 5 1] 7W-F2 4fc«fcoT8S«t&nfc'f>* 
«*»**a«***n««*©fPfflKJ:oTy F 2 
6*evv*©**il«2 3rtfc*TU WBtt^Ay 
PPUfcERLfcMWWW):/!'- FflW*RfcJ:0*© 
WHBfflSilWpr a C £ lc«k -a -or 0 HDWi*. 

[0 0 5 2] S&Ay F5©^U-F2 7iC«fc-5'7'f bf 

>y*rt«fcfe'f>i'««#9««Ranr*o. -fv 

- F 2 7 j&iAy Fft'7'f bf >^r5iail(C^Stil#3n 
T^U- F 2 7 IC«fcSttaPJf^ffi©fcH£&±LTV> 

[0 0 5 3] wm^-v F3tt[il^nn^lcJ;?). n 
-JHfi»SI^[BllrRftfc^ y f FM 3 0 TISKipI 

m\z. ®&7u-h2 8±ir^snr^s. 0««© 
&m*yy#3 ittrnr>3 2tic<fcora3n. ®i 

^ttBSlSa- y F 4 «fc 0 Ial«*ffil!)ttl 3 2 s &^LT 
[0 0 5 4] 07 (A) BAy F5&T^FtC«fiS-&T 

•r©;ittfiw©B8P<kO£ffl3-B\ yu>F«iwrea>* 

n-JHK2 0 4(C^'J > F£fTt>-ar-5tKB8£. 1^0 
(B) tt+-vy^2 5IC«t»3Ay F5©ttWP^S© 
*Yyfc!>^Sffofc«JB^tT^*. *W©«^IU 
fifgTSill2 3tt'>a< ifev; F 5©ttffi{»^ 
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K£t>ttTA»/ F 5#EttSft*£3K3tv>vy8 

fcf>^&gi©W©Ay F 5&£Zt®&%3.=.y F 3© 
ffiSt&l&tt CfcWetttel&aay F 3©#»)fi) fc^U 

$n>/^Ml»^-rsrt*JT#, *fc:/U>F©£ 
jgttfclRj±TS. ffifiS2 3 |W©IW«»*tAy H 5 
■T5fl:gtfi|gS2 3©*+y:/2 5#*tt£;-rSAy F5 
\zMft?Z&Wt<DfflT®&3-- y F 3 Z&m°imtt 10 

[0055] rnic^bT. iaia^a*Br)£©raiB** 

V»TE«tfcV»*rtTtt. Ay H 5 SlEl«^aW©WBI 
&JfjibT±TiS-e-Sit^T^JSVi©T?. AyPi0 

-T&fcSBfcfcaay hiflt*t»:0!)Aj/ POEMM 
[0 0 5 6] *WlCfeViTtt, ftflla-y F 7fc # 

ad o*RitTiwi*ffoTv>*. -rat> 

•6. > 1 0 »C»t)TJ:ni:¥fTtCSIffl,*%$n 

5&©K:ttfflPttA©a©lilD&*»Jl>fc<. Otfit 

ttB (07 (A) ) fclttvtAy KWfcB«¥RT?** 
USB 2 3**{fcfiUTH*©T, Ay H©?fcfflP^®« 

[0 0 5 7] 139 (A) ~ (D) ttAyF5iffi«2 3 
fc ©S* ©ttflBMUSKWf •5fc»©HT * S. 

[0 0 5 8] SI*. 09 (A) tt**yK>^<Wr* 
0. Ay H#««»o**yk!>yWf*J:r«BE-r«JD 

Engi^. ^iitttm^fcttjtsna. r©&e-mAy 

F 5 ©tttti P^fiEffi 5 A t^JRfc 2 6 £ tt3f5£©HRI& 
fc^TiE&jtffal/T^*. fc*. d©Pfl(itt. »1. 2 

mmmmzm%.Lrzt%\z. 7-re>4fli#©&«tt!&'& 
if t&s c irttfiBBS nrv>*. 

[0 0 5 9] JfclC, 09 (B) F 2 4 ©±8B# 47 

Ay F©ttltiPE^®5 A«tO±*lC0f^figAbfc« 

ttta:«j:5fcAyH6*tteu 0+si«i-c^-rfig 

*6*»T*ftt«T«« 2 3 C fcK* 

•JttfflD»rtB5 A©9-f K>f*ff 5ttJ8£^LTV> 
5. 

[0 0 6 0] *fc, 09 (C) ttAj» K5©7'f 
»T«. ^ffittWSfTSfcfcfcAy F 5 t^iPlTStfcB 
\zmU2 3tf&Wl?Z>®7l'-V2 4tf<\y V5tffl& 
l/jfcv»J:3t^yH5«»iB»UTV>*««, HB (D) 
tt^yF53&«*ffl2 3W©WB«fc»)T*fc«ttUTn- « 
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)V$&2 0 4»C»|p)bfcyU >F«M>Wre*«. 
[0 0 6 1]^:*, 9 OttAy FMKESSn&Kttflc 
TSO. 7U-F2 ^PffffcBtftiOTTttT. CtllCt 
0-e©ifS*fT5. C©!Rtt#9 0tt. 0-CttHfcSn 
TV»**t> Ay Fttfefcfffit-rs'bWTJb-pTfei 

[0 0 6 2] 0 1 0 ttAy F 5 ©±T7jfl©#i&*5J:tf 
0«#ft©*¥*IflI©»»*ffto-a--6&»©B»*3.= 
y F4©*^«S*f. 

[0 0 6 3] httPHSJhJUy 1 8©#ffi»CE 

asnT^O, 2r3©X7->fcf>^ ; E-^3 3*>«fctf3 

4 u rwzir LT^-n-fneKtt 2 2 * 

3 2 s SffiKiLT. a^ F*;i^a-y P 2*5<i:t/ 
HajRany F 3 ©^®)S:ff*)-&-5. fciS, ^H*A- 
F 2 ft±tfHtt*a=y F 3 tt±T*[RJ*«fc^ 
£**(Sjtcffl*f^i4Sff3'b©T*n««J:<, M&tfB 
»»az? F 3 ttHfcU Ay F*;l^«|©#*£»pJ 

[0 0 6 4] »&. Ay PJHUB0%-» 3 3B»Ctt. 
«JE*7«ffcSSfc«fcSAy HO«T*Kfjkf«fcB6© 

4. y^xyP7-A3 5. tffc3 6*itf5fiy F 
*73 7«>SftD. fBi*7l»fcyuy-f FMJMt 
ffW^xy F7-A3 5*5fi5» P*73 7»CDy 

[ 0 0 6 5] 0 1 1 tt^Sla- y F 7 ©-fllSr^f ±ffi 
0T*S. 

[0 0 6 6] *a-2/ MJPHSWl 8©WB(CE 

aSMS^F3 8, K##3 9*±tfS&fi7^;^4 
l*>6ftoT^S. *l/T. 7^;V^4 l*t*UTS 

o An. ^s^ricttAy f 5 ic®#tt e.nfcSt^ 
7-f>io fcift»«satss»)a*. Ay f 5©»aisfT 

[0067] o) ^)>\>m»mstm 

0 1 2 fe.fctf0 1 3 tt^'J > F«#:©«fSI«©SiW0T 
&Q. 01 2tt«Sa^»«. 013tt*«^U>^T? 

ffiffl iVttft^U > Fa#©-«T?*-6n-;H6*^-rt) 
©T*5. 

[0 0 6 8] *W^'J>^©«««tt**<^tT30 
©B**»S«J*aFftT*D, n-AC2 0 4ftftttr« 
D-MMta=y F2 0 l. 9ffiiaK«IE8-9-«*4Ma 
©»2la-y F2 0 2*i^n~;i«**y FT* Ay 
^i~yF2 1 5i^6ftr3TH5. ft*5. itl6a-y 
FSIBStc^K^IHtL-. fifSAtf n-jkftl&a^y F 2 
0 ltft*T*y F->-F©3li>&S:ff33--y F£EB 
LfcO. *y^i=y F2 1 5lC«^Tn-;Hffi©^© 
Oaay FSEfi-TSCtfeT^S. 

[0 0 6 9] (3. l) n-JWW&anyP 
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ia 1 3 «n-;ng2 o 4 0iK9UigTas. cne*SH 

/rO^X^ffifflSn^A^ ^JSfllTtt^'J^hAy 
F*T">3>ll*l©Ay H5COyj>hoII8®IC)t*lS 
UTffi#ftT£**M^ >y\KT©fc©£ffiffi^flg£l' 

ti^s. r.©5^;w2 1 7\mn2 1 

[0 0 7 0] fc*. U-;H»tLTtt. 0*©«k5fc7 

a-MKtz»>tt t>© feffiffl a. 
[0 0 7 1] ±E©n-;N62 0 4£&i£©fil2!:L=:y 
h 2 0 2 k«IW-*©*»d-jWW&:i= v h 2 0 l T* 
■5. 01 2tC^an-5«t5»Cn-JH(S2 0 4ttD-J^ 
y b 2 0 1 PWU-JVfflBtM'Ol' b 2 0 5 ©±fc 

A>h2 0 6ICJ:9T4M*&H6Bft2tlS. 
[0 0 7 2] *H©*5fcD-»«&*HB»UT|&« 

MKlcJtU. *Cn-MK«SS^h2 0 5±»c«H 

■r moms* ACD-t y b ««387-r « c t . +4*a»«> 

[0 0 7 3] ft*, *«T?tt, 01 2lc^f0:5tc, ft 
h 2 0 5 ©«j£®£«&3li\ W^lBl^©a- 
;HfB©£&®tt£4*.» «MK 2 4 5 let 0 ft^S J: 5 1 

[0 0 7 4] nntcJ:^Tn-;Mit2 0 4©ft«tt, ;P 
-^•fe>U-2 0 7©&fi£fflr), 14213.-5/ h2 0 8£ 

STiffiaasa- y h 2 o 2 icstfns. 

[0 0 7 5] &T\Z)V-7*>V2 0 7 tftla=y h 

2 0 8 ic^TffimfcgftiwSinj*.*. 

[0 0 7 6] ;V-7-fe>U-2 0 7«. D-»«B#,!:8£! 
a- y b 2 0 2 fcOWpyiJ V hatttCfc** Ok- 

UT^'J > h 2 0 2 K<k 0-£©x 

c<0)V-^-t>H-2 0 7tt, *«Tttn-;Mtt2 
0 4o^-7iciMiu ;v-7©#Mm;:#oT&tt-rs 

7^^aX-^-C*.5^-Xffi2 0 6(CJ:03ttt^> 

-7 p ©%«*«WiTir-5©TJbna-e-©»ffitti*©J: 5 

fcfe©T<fe«k<. nSUtAX* )V-7WLtO& 



(8) #H¥7-3 1 4808 

[0 0 7 7] 01 4\t±>D-2 0 7©W*Sffl^fc»2l 
AJWh2 0 5©B»^W*©«^m^-r. uCT. 2 
0 7 Dtt*2l^;V h 2 0 5 ©K«l€:ff 

a?. 2 o 7 stt*fw»e©***»9-f >\zmmrLit 

X-fy^Tfct). -fe>U-2 0 7©W**^> (BfSft© 
[0 0 7 8] F/RttJRit^VhSriEIg*^ (n-JPffi 

w ©gfflt^iBi) *<tr;i!»e csiao^ft) (cs«rr*fc 
»©*#^e>©m^-c*&, &%\zfetTmm\z>. 

Tftto^. *«fijyj>^tt, &iTt-5«fc5t;:*#rt©» 
jgaay b 2 o 2 tci 0 n-;Hffi©a*M*pJffii:bTH 
aKa»3HcioTD-;^|&aay h 2 0 l 

sf$ v < &<^fi©;i<-:7!W&£snsfc*na***«-& 

Vi. d©«-&Kttt>U-2 0 7©^>/^7»C«fcS«* 

[0 0 7 9] M8a=9 h 2 0 8 tt. )S«2laay h 2 
0 2 C^l/TD-;Wiffi2 0 4 &-£©ffi:fifr&«Af s 
C 1 1. a-)l& 2 0 4 SSHMSip^'f H 2 l 9 \z&% 

[0 0 8 0] *«Ttt-fe>-S- 2 0 7©t>/^7 

lciSi;Tn-;ViSEaiM©*7/^>&fT5 ± 5 KL-a> 
^-^ft©Sft;S^ttT€r-5J;5lc-fe>-9-&*)«; 
1--5©-C*n«. {R^^JW h 2 0 7 ©»WfB»*fT'5 1 

^ » ©SfffliSffai^tc-rs^t'b'T?^*. Vi-fnicL 
Tfc» n-^j&aay h 2 o l i^ci-^©*^* 
**fi!l«Slaay b 2 0 2 rt©»bg|i:^5tttil5<ff 5 Z. 
tifiHt, «e-3Ta=y h 2 0 1 1 2 0 2 t©K©m^ 

tttteimflsi/. *^*#:«!iffli«©ft^s:e«-rs^t 

cnStt. aay F2 0 1©^I8€:BI 
|gfT'S±T'&taJ5:'b©-PJS5S. 

[0 0 8 1] st, n-;nffi^-r^T#tasnfc«^»c 

b 2 0 1 l*I©&«©f?Jhi:*ft:#l'v©aftlt 
Zn5tzlt><D-t>D-*®Vi>Z\fbTZZ>. ZOTzltXD 
40 -t iUTtt. ^JA«, «fflU»T»k:an-;HBS 
*aS*^2laay b 2 0 8ft*>mm&ZZ.t\zf3.Z><7) 
T. ^©SnT^ofclB^^ftfcUT^tt-rST^^a. 

%r s fe© t-r* c tt>*v$ -5. 

[0 0 8 2] (3. 2) «2laay h 
{R2|aay h 2 0 2 ttT'U > b^y HXf->3 > 1 © 

D-5 2 1 0. «flD-?2 1 1, «^;Ph2 1 2* 

«fctfilfeffin-7 2 l 4^6««sn*. 

50 [0 0 8 3] D-JHWftXZy h 2 0 l*>6*J&Sn& 
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D-Mfi2 0 4 tt, r©iffi*3la- v h 2 0 2 Ciot 
© F >j n t LT7^ft*g^m-rs<J: 5 vt& o » 

^©£#»CO-;Vjffi2 0 4©gffl!H;:TOF (Top o 
f Form) T-^*^U>M/TW*. -tl/T-tft 

«W5fc»i:T0Ft>f 2 o 9A^^5nr*3 

[0 0 84] ^fc**SSW-ettSWl!-t>iJ-2 0 9TT 10 
OFV-^SfcttTSIlife-CSSU 3fc&jBS©iSV> 

7^©*i*5^£&fcrr£i: fct^tMEfc-aTH*. 
*fc> TOFt>i)-2 0 9©*«tC7^iK©**l*tt 

«*fcfftottv»±3fc*j*ia"3Tv»«. a sic* t«e 

«fc5?YA«tt-fe>*2 2 l#*0frM©TOF-fc>lJ- 
2 0 9 ty^A*»-fe>1i-2 2 l-Ptt3^irA*««r* 

[00 8 5] (3. 3)*5»Jl=S»h a? 

1 BH3l3Kfci.=y h2 0 2©#fflP 
■fc8tSh«8tC-5T, D-;HS2 0 4 £J3f£© 

[0 0 8 6] fjy9a£.y F2 1 5ti-U<om%.J3t® 
«33*»6«*a*U D-*tS2 0 4*«t«-*f-f3> 
^tt«MK*a=y h2 0 2fl!«aSJMEiTOF"T--jrO 

[0 0 8 7] BJ*ufc*a©9^;v«s«J»rU& 
fttt. fmmz--y b 2 0 2 fco-JUBKB^h 2 0 
5£j££U BJ*«faMilH*-pn-;WK2 0 4 6H'r. 30 
[0 0 8 8] F2 1 5©ftQC&K 

fPfcioT»aia=y h 2 0 2 A(!ffSiWHII«3tt 

[0 0 8 9] -r&t>5. WA«*©±5&#3l0a=y 
F 2 0 1 F 2 0 2 CP LTffittffci: LTSt 

#w-fc»«©*»oiu 0 1 4 e*i&&pmttim* 

SEUT. 9f^fi©fc-5* ifi±^1t^tim 40 

»anfct*fc«a^F 205 tH»©«^^h© 
«sa=»h2 0 2«*>s«aisnT<*yy>h 
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«©#i& 0 *»n»Kfft>n* J: 5 fc-r* r ttf-esr*. 

[0 0 9 0] (3. 4) n-;WWfr:ir:-y F©A!l©*J6 
M 

n-JVftJ&ar.-/ F©m-©*»0rai. n-;HKS0. 

=©*!MltbTBI3 5t*"«-±5Z6 2^©«8a-5 

2 5 o£fflv>fc«jG£'i)#*.e»ns. ci©«^n-^©tt 

S©#g*L<. dniC±»3i^SK±©x>>'3>* t o 

[0 0 9 1] Sfc. WR0o= 3 ;hfcav»T l bHSW:«l 

[0 0 9 2] (3. 5) *y h5/-M»i=iy 
V>5«£©H160!I 

**o, *§-t©ffi©;*j-Fm BPS. fcyFS'-FSBJ 
M«W*:t'r*«^©^»J>^ C:*ufc*-F7»J>*'i 
Pf*) ©ftfPfc^TiS^S. 
[0 0 9 3] 03 6tt, *yh«ftttffl-r*:/y>*© 

rzm 1 2 c^fc-rs. 012 *> ±rfla 3 6 © 2 o©bw 

7fciM0 £LTtt, BJgiJHi#©**«Sra-&fiS (M 
Att4. 3-r>^) i:-rs^<»:{r«kr). as©«BS*J 
fflT#-5. ?£Q9MOTK:*Dtt*?«lOTlWK>ftlft 

Ks©ast<toT, **©aiB©»fW;:**i/TBJW* 

[0 0 9 4] H3 6©A-y F$"--F7-*— ^6 0 OlCtt 

02. «±ffl©*-Hw»iffl*«»rs«ffl*a-fe>-!J- 

6 0 3, «±W©*-HftKy^7y^r*Kyi'7» 
7VW-f F*6 0 4, S±ffi©*-h*t^©*-FS» 
(«-*»»n-?*WW*»IBt-^6 0 5, 

Vs;3'S±T3t5i'ty^Vl'/^ H6 0 7**11^6 

^r^X^s/* 6 0 8*t®»3mt6nS. Xi">*6 0 
8fctt*-K©±iBft«Mirrs-fe>-9-6 0 9t, 
6 0 9 Lft«£CX* y*'J7h610t 

T^rlfllfc-jfeftTWiX^y* 'J 7 h*-* 6 1l#i 

[0 0 9 5] H3 7tt02 OC^L,&m^W7D->^70 
©—SB. Tfc*>5Afflrt#-h£::frLTCPUl 15 3 
jW»*fPT«7^^aX-3r**±OTIMIIt*©a0 

CPU 1 1 5 3 i©««£ 
*-TA-F^X77n-y^l8IT&S. BJ85«ft©SSfiC 

*>j»>*>6r^-f >cpui 1 5 s^acsiwr**- 

^ t LTtt. 7U >^**l«J©taBfil^ h UDW8 

mm*)*-?. 4fi©^\y Fs^ic±Ts-a-*^y f 
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[0096] &Mm#<Dmm\z&-3T&{£rz®m&. 

h 2 o 5 zwwi-fzu-ji^-f <h, d-;H6©IWt * 
l»±-rs»lc^Ma=y h 2 o 8 Sffifrrs&B!*-* 
£#£■5. cttfcwt-^ttn-^&Jl&a-y h 2 0 l 

icsasn*. n-^ftj&a-v h 2 o i wmztix^ jo 

Silttt, -fe^lilSl 1 6 7fc*£ns-Ro 1 1 = 
OKiOHSiJaftS (-«, 7*7V7n-£wT) . 

[0097] ±.mm\z*yb->-V7j-y6ooi>m 

Card = 0iM. Z ©<f-&B»IsI& 1 1 6 4 «, if itf 
i£©n-jl/ft*&*-*:fe«fcrm^*-*©ttfc>9l::. * 

yb->-h7-f-y6 0 0»C^*n«). 0 7*-*-* 

6 o i tsittfl-K*-* 6 0 5 *K»IWflrr*. > 

[0 0 9 8] -fe>+HsIKl 1 6 7l*3CDA*TOF«ffljffi 
&ffl-fS«£tt. EWS^>lHiffl8lffl©E*HBS(;:-?- 

fi«*©«V»fifcU *yh**»fiMffl"fe>tf©±«tt: 

*at*t±fflic&Vii€rt©K»*©H**fr< ur 
«Bf*jH«fc«;i;T. ffl*6©5fcss§&ttiT*fc 

[0 0 9 9] Ay Mffi©IS«a=:y hCliail&Oft-fe 

©IB***MDU *yMS*JBV»*^KH»ilfi©* 
■t>*©IH***«l/T l bAV». tit, )\--f/*-r\ 40 
-M#ttn-;v«*ffiffl-r*«^ttffl«©fct)* 01/- 

•6»-&tt'J7*-6 0 2©*-A#y->a>*tt»-rS 

?9Aictt. i^-©A**«tr;tfi*»c»L. mmom 
ary Hc£i;;fc8^©i*7>-^>*&tt*;:£l::± 

■a t, w>ti%mmv>mmp-- v v *m$w\z yht* 

[0 10 0] TOF-te>tm. JSlffia-y HCS 
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l!-fe>-9-i:S. #»C7*U >9*mz2W, ATJfc^-R 

0 l l Sfctt- C a r dfcg^T. V>m*>-7J©-fc 

[0 10 1] 03 8tt*5/h^-h7-f-y6OO^ft 

iKsn&tBasn^©, ^mitsh^mtya-^ 

*-hX&Z. g±M©«Effl*^StlTVi*t#tt. 
*T U7h*T^K^ttt (S 1 1 3 0) , SEffi*>&V> 
o&A/^nt (S 1 0 4 0) <?JkL. (S 1 0 5 0) . >J 

7htf%£\z&±?z%ro. 5~i. o##«u (s 

1 0 6 0) . *©«U:#t (S 1 0 7 0) . HSiffiSS 
WObfeWAT (S 1 080) *>e.4 3mSOK (»2 
mm) ±#U (S 1 0 9 0) , f?ihb (SHOO), 

®mt®m*%r?z> (smo). s 1 o 2 ot?& 

£»sls 1 0 7 oks>*>7*u ^n&Moyuizzz 
ft5z\k\z£t)®iisutmT-rz>. mmmmzm 

[0 10 2] 0 3 9© ; E-*Eeia*«k?/04 0©*- 
9WXi9-i 3>?H*JBV>T, *i/h^-h©lftS© 
bf«y*7^7 r Slffll©CsUct3V»TSiWrs. EPBllSifNDiB 

L-T, JfcSSWLtfl 5 0 [mm/sec] T?tt«2l^h*e 

?ts^nt»in-7 7 1 ofe«kr;D-7 7 2o& 

B&SttS. -femffl&\zjj-\«D9cmtyt&a-7 7 

10, 730 tarr »»n-7 730 \z\mma- 
77 1 otPi-7jiS]ir[HHE-r^7jjj»ju^enTv^© 

■C, *-K©±S*ir/TSlCttfflE-rs*|o]©KS!i* 
[0 10 3] *-HC9W^8D-77 1 0, 73 0 

ic3fr5tt!<y*7>y7'vwy'f K^esisn, u-? 

7 2 0^*-K)i^«EL, *-F©5fe«^>^i/*7 
4 0 fc^SSfc*. 73- K©5fe«*lft*toTV^S«^ 
«, l/fv9 7 4 0lc59SSfcofeWmfcn-7 7 1 0 
t*-ft©WCXU«y7'*^i;T»iE*n5. Z\<Dffi 

->*7 4 0tt±lC^»l/, TJ-Htt^'J^***©)®* 
^ln-7 7 5 0, 7 6 0tC5lfr)4*n-5. *-K©ft« 
^«D-7 7 1 0, 7 3 O&fijaLfcS, ->^y*V 

KrlC^K*- * \z 7* V—**Ib)©K»)* *HtT<9ik3 * 
5. «±©-Si©»«*£»£tt»fl3ifTTS. ^'J>* 
^tSltrasSnfc*- H^©W8!lttn-;HK'N©ff»I 

omstmmzfro. 

[0 104] (4) -i >7?S 

lar**. bit. ^>*©«8n©»oT*^«:©ittM-r 
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•5. 

[0 10 5] #-HJs/v>3 0 6©-f >*iR£8S3 0 6 
a -7Jls]#3 0 l£ffi»)iDE#>73 

O4®0tf>EI$tHEir) (CCW) ©Hfc (^E-^3 4 3 
ttB#tH§D (CW) ©01E) fc<fcD£B13 0 2©7jI*HC 

ffEn-y-^>^3 o 5»cffl*^ns. u-t^^^o 5 

\zV£Z.X^i1t*1>!;\t. &S-J£Sfc&S£*SJ3 1 

6 0D^r(S»C8!tnT^t*- h 'J v l> 3 0 6 

CCOtf, V"79>9 3 0 5©B1BI«*I3 1 5tt, fflD 

[0 10 6] JfcK, i)llE#>73 0 4 t«3l#>73 1 
0©B#fH3D (CW) ©@<E (^E-^3 4 3ttSNflHi 
0 (CCW) (DWBl C«tO, *^>jr3 0 5fc»» 
5ftT»M>?H *W3 18, ^3 0 3©^|RjfC 
Sgn, -*IrI#3 0 7SSQ. X7-/ty7T3 0 8, 
ya-f >h3 1 2 F 5 (CffiftTVK . 

5©rt«*«WIIL&'r>*tt. y'3^>h3 12*ID 
17-/^77 3 0 9£J8T$cl=P3 1 7 ©7jl6jfc«En?f 
XS-*t~J9y9 3 0 5 (CMS. £©£*. V7i?>9 30 

5<ommism3 1 5ii. a? 
[0 10 7] HI ettBueasts-r^nyir 

0. H17»iBftej85R©*aHT*D, KT*-*3 
4 3*>6&#>7<t;frA^©ffiSi^i!i8£jR-r. 
[0 10 8] t-^3 4 3(Cttt-^^7 3 2 2**]RD 
#0-SnTi>D¥73 2 3, 3 2 4mT*^7y 
^3 2 6©*7 3 2 5 IIIf^oT^S. ZLOitiA^y 
yf-3 2 6 ©On/Of f fciD'Sy FflRKttJ&L/fc 
4(@©*A 3 2 7 tt*-* 3 4 3 ft> &ttft&&a<£*l 
•5. JfclC, ¥73 2 3tt7-U3 2 8<!:iiKitT:fc»5^ 
»h 3 2 9.kD:/-U 3 3 0£ttft«ea'9-«. *l/ 50 
T, ^73 3 ltt©§l^>^7>y^3 3 2©On/0 
f f fciOT-f F?*73 3 6«N/r*§M«>:73 1 
OKft7JS£3tl/TH*. uCT, 7^1*7*73 3 6 

[0 10 9] Sfc. *73 3 3ttJoE#>7£'7V? t 3 
34©On/Of fC±DEJ:D7'f F?*733 5* 
:frLTJnJE#>73 0 4lC»l7j*£ii'f£. Jtffi#>7 
3 0 4 t»*AfcB«^T**fc»-0;^Crfttftt«!>3 

[0 110] HMO? 3 14«, 7- 'J 3 3 OtaS) 
1"S^73 39, *73 4 0t'7>^X-f^73 4 lfc 
J: 9*-* 3 4 3 ©-*to©H<6©»*fi**"*. 

[Oiii] 6#>7©#ikfc<fctfSM1M*S8»co 

[0 1 1 23 inE#>73 0 4. «§l#>-73 1 Ottft 
fc»jhtt«©»*. 018 (B) 0£3fc, 7JA3 2 7 
#inJEE©3l#>7«'*.3 4 5*»±*f, fa-73 4 4 
fiflPStfffifcfc*. iDEE#>73 0 4. ®3I#>73 1 



4$M¥7-3 14 808 

a? 

018 (A) ©J:3IC. A^3 4 6fc±0ftlffi»3l#> 
^ff A 3 4 5 ttfa-73 4 4 Sff U^tSttJIICfc 
0, ta&X>7a-7 3 3 8<&-&WiS53l#>7a-7 
3 3 7*^^-73 4 4*jf Lt3»t»**6EnE-T«. 
[0 113] H«*>^3 1 4A*#lt'Rfi8©«£> 01 
9 (B) ©idle, i»#>^D-?3 5 5ttfa-^ 
3 5 2±fcfcV»fc»^:x-:73 5 2»S«Ptt«ffifc»«. 
tl«#>73 1 4©B«|«HCtt, 019 (A) ©«fc3 
fc, 0«#>7D-5 3 5 5#fa-73 5 2&HPLO 

[0 114] -f>£ffite 
*-MJy5>3 0 6«>6U-^>^3 0 5K-f 

[0 115] HI£E*>^3 0 4©E»«-|3D (CCW) 
©0CfcJ:D, ?J-HJ>yv3 0 6©-f >:?JK*ftJB3 0 
6 atC*5-1 , >^e-7jlBl#3 0 l*ffirj^B13 0 2© 
*rtfcWlU-y^>3'3 0 5fcjB»6n*. COt*. 
-7jIS)#3 0 7 3Pfc«fe«K'Vy PSfr&'f 
51fcttfc<a-MJy5>3 0 6©-f >^JR«S83 0 6 a 

0 5fc«*oTlrJofc'f >^tt»*-5£©(SIB*T»A 
*t*ff3 1 6©*Wfc«n«U fc-F'Jy 5>3 0 6 
©'f >^JR^f8B3 o 6 atcpitf^s;: fclCfc-S. 
T, Wt9>tr 3 0 5©PK«t»3 1 SttBCfcttttC 

[0 116] 01 6 S^T^ >*{ftji&©ffi»£££a& 
SHTSfc. *r?a-7MHtti (018 (B) ) ICS 
ViTt-^3 4 3%mWr\sl*) (CW) #A 
?7yf3 2 6 ^a-^3 4 4*tffJE 

ttSB (018 (A) ) itt*. fCTAAi'7!/? : 3 2 

6«*7tu -r^tmrnvu/^ k**> <*h« 

ID tL,TDDffi^7y9 1 3 3 4S:*>frs. 
7*>* 3 0 5 t-f >4r«|jWf*)n*. &ICi)llBE*7 
?f3 3 4**7tU MVl/;-fFtt7 ORttK 
ffi) tbT. ftA?9y?3 2 6*t>iU ^3.-7 
3 4 4S#ftttlB (01 8 (B) ) t-T*. -tLTTJA 
^77f3 2 6St7tU *-*3 4 3S#jfcU © 

[0 117] TcEIg 
7C0fi©7jj*lCOV>TlKWS'r5. 
[0 118] JnE^>y3 0 4*I»IHSD (CW) IC0 

teS-a-st^^^^i' 3 o siz&zi >{;\t^3 1 

8, fcf?3 0 3©7jI*1K:*H, -75^#3 0 7&2DX 
7-Ay7r308, J?g-f >K3 1 2SSTA7 H5 

cwai/TttHJDs 4 7*»6-f >9\tmnm?. m» 

T. DD£E*>y3O4$0(E$'a-fcSSE3l^>y3 1 
0S«fW-@0 (CW) lC@(ES**t, -f>^tt^«yH 
5©rt»Stli8U. ya-f>H3 1 2&a0x7-A>y 
773 0 9*«T*ff3 1 7 <D%ft\zmtmW79> 
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? 3 0 5 £©<i:€t>*fc. l!ttHP3 4 7^e.tt 

4 >{7nmnttibx^. -eux. «3i#>'7 , 3 i o& 

f?ik£-B\ mi£#>-73 0 4 05*.&[sI<E^■^i•T* , J7-^• 

[0 119] -9-^>i7 3 0 5©BBBi«ftS$3 

1 5H||Vifctt58lc:».5. -#fl#3 0 l*t&£ 
fcft»M>###-MJy^3 0 6©-f>?JR«fi53 0 

?7?30 8 tX7-; , < y 7 7 3 0 9 £ 
tlZ«tO, 1PE#>7'3 0 4iK9l*>7*3 1 OtlCi 10 

[0 12 0] PtfflP3 4 7 ^eSgnML.fc'f 0 
&«3 13T£tt, HIffi3p>7 r 3 1 4fc±D#-HJv 
•^3 0 6(0^-0^853 0 6 b tfflJ!6T*<. 

[0 12 1] 01 6£fflV>T*@S®B8b£^!S?Ji-r 
•&tr, i-f^3.-^3 4 4«Pfi[«ai (01 8 (B) ) \Z 
*^T*Ai'7-yf3 2 6i£*>'tU €-^343S 
RffUlO (CW) IC|Eie$-a-T9 1 3.-^3 4 4Sff]E!K 
IB (01 8 (A) ) t-f-5. f^m^77?3 2 6 
5£*7tb, *—9 3 4 3 £f?Jt;*1i\ Affi^y^ # 
34&*>tL, =E~934 3*E^fH-I§t} (CCW) 

[0 1 2 2] f Si:, flffi#>7 , 3 0 4tt*f|-BD (C 
W) iCEteU ^C[Hl«#>7 , 3 1 4-b^fH-iaO (C 
W) KtHEfS. *bT. K9l??y?3 3 2£*>t 
b, imJE#>7 , 3 0 4, ©5l#>^/3 1 0?fe^ftHirO 

(CW) fcNttBCSttS. &l3R9l?9y?3 3 2* 
*7i;-rSi:, «9I#>7"3 1 OtttfihTS. DDE#> 
7 , 3O4COV»T»»»0D (CW) cocfttttrett 

-:?3 4 3£#Jtb, 1iK99y*3 2 6£:*>i:b, 
t-^3 4 3£^tHHll3 (CW) fc|9IEa#T^a-^ 
3 4 4£$&:RS1 (018 (B) ) tT*. *bT, * 
7-yf3 2 6fe*7tU 3 4 3 £f?itTS. - 

£©i:€fl!£#>7 , 3 1 4fcf?it2-a:, 019 

(a) ©«jitbTffia**i7-rs. 

[0 123] T'U^h 

7*U>htt£tt. Mb* 5^©f >*©*!«&«, if?* 
>^3 0 5^e.fTt>nS. ft9l#>7*3 1 OfcAtfiQEE 
*>7*3 04tt, 018 (B) fcjRTJ:3e. *3.-7 40 
3 4 4 TWfcftttffilC&o TV>£fc«K A? H 5 K£8J 3 
18, £813 0 3©#ffl«k0f >:?£tim-CS, 
£813 4 BOaftfrStH' >*&*t*&T?#3. Z.Ot 
€?, Vf9>9 3 0 5©BIB1«#I3 1 5ttB3V>fc#88T 

[0124] ■7<)>m\z\i>7yy ! ?. tfyjnmmt 

©❖KioTfrfrtlS. 
[0 12 5] Ay F£& 
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[0 12 6] SfbVwj/ HKtt, **»^©-f >^*«IS 
-f £"T ATU-T** >9 3 0 5 K&S'f £Att# 

5. 

[0 12 7] £1*. 2)0ff#>7"3 0 4*BtHSIQ (C 
W) CH««*T. Hr79>9 3 0 5\Z.1b*'(>9** 
BJ3 1 8, £83 3 0 3©*flK«U Ay F5©ttfflP 
3 4 7^e>^*oT^-5'f>i'*ttfrttl'f. DDE 
#>7*3 0 4£lt*, ©3l5H>7*3 1 O&S^W0O 

(CCW) »C[sHg$-a:T-9-7*^>^3 0 5rt0H 
£8I3 4 8©^|S]fcSffb. Nb<t5»Cl±WP3 4 7^e 
-f>^<£»t#ffl-r. -tbT, K§I#>7 P *3 1 OSit 
ft, *&JPff#>7"3 0 4SNftHBl0 (CW) iceite^ 
-ST. -f m-r. ^ffl®i^S»:Il»DjI-r. 

bT, ±5£b;fcJ:5fc:*@££m>i»7i:&£. 

[0128] m>r^y F&WQommfcMo^m&m 

M-rStC. Sf?a-73 4 4 8?»'RS8 (0 1 8 
(B) ) \Z^Xt>A99y*3 2 6St>tU 
?3 4 3SI9fHHlD (CW) K0fc31*T? i 3.-7*3 4 
4£ffEtftB (018 (A) ) if*. *Z~C*J>99 
y*3 2 6**ytV* =£-9 3 4 3 £(?jfc3-t*-S. 
[0 12 9] ^1^-^3 4 3*5^110 (CCW) 
KHlSStf. DoE^yy^ 3 4&;*->i:b, ME#> 

7*iMHaD (cw) cHtes-a-s. %.wmm>?yy 

*3 3 4S^7tb, 3 4 3 fctflhSttS. -tb 

T^-aCttt-^S 4 35£l^rtHaID (CW) £[11(531*, 
98\99y*3 3 2%*>tU K9I#>7*3 10£5 

ww-^rrt (CCW) CHCStf*. mwyy 

3-3 3 2**y tU *-9 3 4 3 *<?ihSltS. 
[0 13 0] -tbT, £(±©lnff^>7'3 0 438£Xm 
5W>7-3 1 0 ©@1E/ff±©fflS**»EU«5gbfc 

[0 13 1] 

JnJEEJf?>7 p 3 0 4>&^IM5It) (CW) tdteS-tirSt. 
V79>ir 3 0 5A>6£8!3 1 8, 3 0 3©*[6]^'f> 
i'liiSn, A>y H5©ttfflP3 4 7*6'f>i'*et#tH 

-r. -ebr. ttmp3 4 7*^et$tasnfc'f>^*[i 

tt»3 1 3-eStt. 0*JJ?>7 , 3 14T*-hUy-^3 
0 6©0H >^S83 0 6 bKiB»T*5<. 

[0132] *iai«©s«ie«©^«sifi^-r«)^, * 

r^3.-7*3 4 4»»tt58 (018 (B) ) JCfeV^T* 
A9yy^3 2 6**>tb, *-*343*RftHaD 
(CW) lC@fc3-eT^a-7*3 4 4£fflEtt<B (01 
8 (A)) fT2>. WZ*&>?yy?-3 2 6 4t7t 
b. ; E-^3 4 3Sf?it3-a-S. -ebT, lmjEEi'7>yf- 
3 3 4**>tb, 3 4 3 £RB$ii-#|pJ (CC 

W) CUKE***. •fStiOE*>7 , 3 0 4tt^ffH10 

(cw) icseu -7jieifi^>7'3 i4mm^\m 

(CW) ICleie-rs. -tbT, W£9yy3-3 3 4*:-* 
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7tU *-*3 4 3£f?ltSi*-5. W>Zim.9yv^ 
3 3 4**7 3 4 3 SE^H^Is] (CW) 
KBSSt. 3.-7*3 4 4§«PMffi (H 1 8 

(B) ) tU {7yv^3 2 6**7£Ufc&» 
3 4 3 *<?ihS-B-T0 1 9 (A) ©<fcfi*#S. 

[0 13 3] (5) »|W»©A-F£x7 

*fi"J©7^;W7'J >*TWSft«B#5*-*'ti*X h 
3>K»-* 1 1 5 1T^, HkiUmiEttit** T 
-*2££««1 1 5 2lC*5-lI«T-^*fctt*7- 

[0 134] ^n^tt4fe tfvvt. *s7>, V-tf> 
**J:tf-fxn-. S&fiJ&gfCJfcUTftfi) %<D\Lv 

;£=T=3-Fx-*©«£fi:fijU 

Mteftfilffc. X*7*>h, X*1MX EP^&tffc 

^©3T> f**&*# xsna. 

[0 13 5] x-^2IS*fi5l 1 5 2TJSf|Sn&f- 
9\XM >CPU1 1 5 3-cK*m*n. Ji&RAMl 
1 5 6 fcSa»tfc^*H!««»CE*Stl. 
FV?:/«irr*&»ROMl 1 5 535*6RSX*©* 

*?**yx*i/-*rt*««Bu *©iig£*7'j> 

F/ty7r 1 1 58IC#iitr. 7*<J>FAy7rl 1 5 
8 fit's ? F5Bk~5 Y*fc»*bT7'9yj'. v-7 
>. rH>9, ^xa-l?©4eiC^^T&-«r 5? 

(i7^w ft-ox-^satstfcftft-r*. mxj& * 

**«-CW:Bi¥$H!MB*« 3 6 0 dpi ( F y h/'f > 
5 1 ) Tl^W^y F*&D 1, 3 4 4fi©tttHP*ffl« 
*#l«HCEaU&?<>^yF*«BU *©9SPM 
©8fi-f-3*l»V»Tl, 3 2 8<B©ttfflP*ffl^T7 , 'J 
>F*fT3*5fcLTV>*. 7U>F5r-^ 
fill, 3 28 Kyhfl-C&O, 7»J > Wt?7r 1 1 5 

8"\«rr*K, ilS»C8 Fy Farias©?*-** 

filJOU 1, 3 4 4 K^©x-^iUTVi«>. -tL- 
T, 1, 3 4 4ffl©ettt}Ptt6 4fflro2 \-JUyt\Z 
ft®2nT, "v?P«fPHBl 1 5 7firr7Dy*B» 

[0 13 6] ROM1 1 5 5IJSKB©l3fcfflS!7'n4f? 
A*S». *5-7*y>^^«:*«!l»-r-5«!lW7aif5 
£**!&$©** v9 *-7x* U-*:6.ktfA-3- F S> 

9A©W»T'e^'f>CPUl 1 5 3ttI/0#-Fl 
1 5 9, KgbH&l 1 6 4^LrmWl^-9 116 5 
©BftfWWr*. Mte-^Ml 1 6 ffliffi*» 
jg-rafcaoffiSID*-*, iMJO'sy F*±Tfi:»# 



(13) 4$B§¥7-3 14808 

©«-**!«*Mi*. 

[0 13 7] -fe^U-lHlg&l 1 6 7l£fit, W^TSfc*© 
7^;V©ft®ffiH*ttffl-rST0F-fe>"9-, 'SyFt- 
*\ **ytf>4^E-^©£^fi*tfeftS&»©# 
*-A#S>->3>-fe>U\ #fi©-f>^©SS^S8*E 

8*-m k^kt>-y--t-©ft©-fe>i}-*^*n«. 

[0 13 8] ^ >CPU1 1 5 3fii#XF3>lfx- 
* 1 1 5 l^eS^lRtJ&7 ,, J>hx-^*^*U*- 
h*l 0 9 0t«#-r««^t>»5. frXfOXfa.-* 
JO 1 1 5 1 fc*fl©7*'J>F£*«D«l/rft¥»ft*3 
•**«^fc»W*'J*-F 1 0 9 0 tC«#*2)T-^fii 

4*aoftwB^nfcyu> Mifcx-^fcufia-© 

[oi3 9] (6) &mmmm*ij:&&fflksm 
*^wic*5it57'J 7;u5-f >ioAy K*ffi 

V>Tlr>*©T» 5/'J7Jl/7'J>3'©«t5& TfrJ 
UfcV». ■€■©&». a*«frlllTfr3[HMW1**» 7U 
>F*H»*«fUTfr:b*<Tttfc&fcV». SSB 
# »»«:i:L/Ta«ILfc*tt©E»«*fflV»SfflTr. 

HZmVMfittW C©fc**-5>flB©*l«i!«#*fi:* 
W -tCT*3WI«07*U>^"C*V»Ttt. 7»J>hf 
fizB*K*«»»*l/fc4:«tt. ««7'J>h*©?^ 
«l*T^'J>hU *©7^©7'J>h*fft)-f 
Cn-/MR2 0 4©»2i*f?iL*3. £©*as*ftffitt 

fflatff^. e«jffir«affi©«tcniaffla*ff5. 
[oi4o] Biwra**©**:7u>h*iwr* 

3D 2 0 4©A'5/^7^-Hfi:J;0atBU*ff5. £©iag 

*e«ESffiatif^. 

[0 14 1] ;^?7^-HB, *HE&ar:y h2 0 2 
©«2^l/ F 2 l 2 fiitf n-;mtta=y K 2 o l © 
n-*K«»^F*aMEa**J:tfiiJ:Dff9. ^~ 

7"«snti5t). ;v-7«2 o 6*iifb±ifen. 
0 5©iS»c*ff5. ;i/-7*^^3nrv^<. 

«2 0 6**T**D;i'-7 p -fe>U-2 0 7*tOFF©^»C 

tt, n-;Pj|R«a^h*<?jh-r«. )P-7-fe> 
40 lJ-©ON/OFFt. «2t'WF2 1 2©B»/ffjkt 
7U > h«ftiS»(E«ftT, « 
SI^JP h 2 1 2 ©i££fi:«k 0 D-;Viffi«2l^)V h 2 0 5 
©j&6*ff3©-e. D-;Hffi©x>->3>*a'S!)IC«-6 
■3t?a»it-r-5Cli;*irfrS. Ay^7W-Ffii» =P»E 
*Ufc«B»*»© 1 «t»©fiS*^-r± 5 (Cff 
5. i©t^, TOF-fe^-^2 0 9SE8U TOF© 
*UCJ:Dn-;MS2 0 4©amU*»*7l/fctW»fL. 
TA5/^7^-F*»T'T*«fc5fi:UT l fe«kV». a«g 
fflaxei:lEl«fflS*M?!ltTfT^itJCJ;0. 7'J> 
50 K©<?ik^W*S<«lA5C:t'bTtS. 
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[0 14 2] 0 1 2 \Z^Vftd-)imm^y h 2 0 1 
© D-;WS*2IaJV h 2 0 5 fcft*T» 0 3 4 fc^TcT 
t < D-;Hffi£©Sf£fc»#/h£V>8}Iiin-7 2 5 0$ 

a. 

[0143] (7) Ay Hoiiattaa 

[0144] 02 1 tc, ®m*>fr*>mm*7£~c<D'7 

t&g^-fviJitfrttf^SU-fey M/ (S 1 0 
0) . «S^>^@ffii!lSI*ff5 (S 2 0 0) . JfclCA 

K&TS (S292) . ^fc^TS^>f7 2©fa^ 
j£ffi£(TT?i&-5^£*iJ*rL (S2 9 4) . &£iI£U:T 

ituiA? Fmmmm*&±tz> (s 2 9 5) . <?ik# 

SBTft«8&, yj>hm^^A*3n*t (S2 9 

6) , Ay HfiKPISSSWr^ (S 2 9 7) „ S2 9 a? 

4 (c*5^T3"f v 2 <Dmm&m&rF?&n\-£, > 

Fffl#©A#£fttS (S2 9 8) . 7'J>m^*iA* 
Sftftft^H 7'J > MfflHfifflSSff 5 (S3 0 
0) . 7'J>Ff?illII«$aatt, T^FK^LTAy F 

&^©«s8c-r5fc»icff5. *©«^u> Finite 

T«fc»©:/y>FIMMtt8*fT5 (S3 8 0) . 7'J 

>h*5pgs&5ns,i:, 7u>Maa (S 3 8 2) , :/>j 

>h*(El«ffia (S3 9 0) . i3«fctf£#7 7>«Si 
(S7 0 0) &^U>h»7ST»t)jgLff5. 7U> 
F*l3*ffiatt, ^'JVFffcAy F&m&<DVim\zU 30 
■Dfttblzn?. 7U>FjWK7T*fc (S9 10) , * 
-fV2©«£«J-fey h-TS (S9 2 0) . S2 94^e. 
S9 2 0ST»^aS-. €jg^»r-r5ST»D3lT. 
[0 14 5] 'A\Z&D-7fr-?><D®M&n5. 

[0146] (7. i) mm*>&®&mm (S2 o 

0) 

H2 2»c, 02 iomm*>!$\Biig.mm (S2 o o) © 

b (S 2 1 0) , Ay F**lSttntfSff*r£3l!£L (S 2 40 

20) . catena. Ay H«i*niiAy fic»** 
nfcistt^a*^Ay f i D*0s*to. mmzht? 

fcAy F I DtSfcSjN^fcfML (S 2 3 0) . & 
&n«Ay KtfX&SttfctlijerLTAy FSMMfrf > 
?(iSI£fT5 (S2 5 0) . AyF3aft*H>2«§R« 

Ay Frtfr&tfHrfSfcfcT?**. SfclCAy Ffc»«2 

^♦ftrtlC^jitT (S2 7 0) . JfcfcAy Fjjt**y 
7ttgfcV>**>£5;fr£f(J»r-r* (S 2 7 2) . **y 50 



!t$S¥7-3 1 480 8 
^ticetc^v^^-tt, ®g#:7*(c<>#©«;tl$fctt 
fBtt)&«II&v>©T, Ay HS+^y^Btr^KiUfcft 

(S 2 7 4) . *®«J&a£fT5 (S 2 7 6) . Ay H 

* y :/<s:b ic * o bummus® ias £f? a 

(S2 7 8). -T&*r5. CPU1 1 5 3 (Crt&Sttfc 

tf<p0«i jaasafcu a3£^w«±T*n«^:(5iffi 

Ma&l9!5£-r-5. *{Cl8)£bfc[5IffiJ!iaSffP (S2 8 

o) . [Hifijaa^i»7-r-5t. cpujewj^-sfc^'r 

VA^.t^-l' VBffllro'Jt;/ F£?t5. fflU S2 
7 8T;Ml«fflaa<S£3ftT^;fcfcStf. ^-fTAfe 

«krw-fvB©'j-fey h*ff^. tf>di«iffla^«5 

nTV»ntt^-f VBOU-fey FfcfToT (S2 82) , 

ttaatR*. 

[0 14 7] 02 3 fc, 02 2 ©Ay F^HSM" >*«B 
33 (S 2 5 0) OSl7D-ft-h**t. ST. C 
PUI*iaSO*'?>^PcS0tU'ty Kb (S25 

2) , u-^>^t-i->^*-h | jy>'^e>'r>^$ffl 

JoTS (S2 5 4) . &\Z. Ay >^«»&KWft]JBE 

«£ o sss i omfemmmm-z (s 2 5 0 ) . 

«©0H >?®5l£fT5. >?©ffi&&7«t-3lfriia 
Zmi>2<Dm\*:3tl2<Dm%.«fffl?TV (S2 5 8). 
*©&AyF^>?ii«&8©ii§IW±D^>*©ffii££ 
^3©Bf^mff5 (S2 6 0) . £©mi. AyF-f> 

^#^i&K©tDjffifijeffli;Tfe^ wf&%omy^m\ 

«fr5. BH^7«fc5l^#«5-Y>^©!!55l^4© 
3f^fflff5 (S 2 6 2) „ ^C^^PcKlfcin 
HCl/ (S2 6 4) , Pc=ffi£(iPmT*5^S^&fJ 
»f L (S 2 6 6) . ftT*n«S 2 5 4 \ZM*. Mr& 
ntt*H«»»fcffoT (S2 6 8) , S&atCEfS. 

[0148] (7. 2) ?i)>hito®m®m (S 3 0 

0) 

02 41C. 0 2 1 ©yj > KM[Hl«ffla (S3 0 0) © 
BMffl7D-3 1 -V-h£75-r. CPU115 3ttAyH*J 
*^y tf>^^->3>lC*S^S*^W»frs (S3 
10) . *-Vytf>^>?>'3>lca*vo&®^tt. 
«l«PC<SI^^©BS^4bft:t#^e.nS©T» Ay 
t s £*-vye>#'#v>v'3>K:#BU (S3 2 0) . ^ 
taffiffla£ff5 (S 3 3 0) . Ay K*i*A-ylf>^ 
^3 >»Cftofc«^ttHIfflffia©^SfT5 (S 3 4 
0) . mt>. CPU 1 1 5 SlCflftSli-fc^-fTB©® 

*^«<SB(±Tr*ntf^iitt«iass5tb. «£<i&tf 
•e»n««pisi« i j&as^-r*. ^c. s^^nfcm 
sciaasff 5 (s 3 5 0) . ®mmm*mTTzt> 9 

-fTA*.ttfi"f7BffliSUt7 K-TS. (SU S3 
4 0T*lHiafflaAi!9:«^nTli&»^tf, ^TAis 
±t«"f7B©gt» hSfrVi. tplHlffilSaa*^^ 
nT^ntf^-fVB©U-fey hSfroT (S3 6 0) , 
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(15) 

^^wmsm^wr^ mm\zm%, 

[0149] (7. 3) ^UVhfBIM&a (S 3 9 
0) 

02 5 (C, 02 l©7y>h«frHttSI (S3 9 0) © 
#l70-9 : t-h^t. C P U 1 1 5 3 li^/'J > F 

<ITz «tJt«b (S 3 9 2) . Tz«±T*n«. 
SB5it@««lJl (S 4 0 0) £fr oTSfflSKBi*). « 

©tefc&fcfitFmtJttfcb (S3 9 4) . FmH±T» J0 

nmffi^niHiasaasfftjT (s 5 0 0) wemizm 

Tc©1iiS«3£filTini:Jtt4L, (S 3 9 6) , Tm«± 

r*ntfi->^5XMaffijaa (S600) &frv>8tt 
SICE?*. S^OKiftoT^fctttUi, s 6 oos^* 

[0 15 0] 02 6 02 5 QKaftBJkBftAa 
(S4 0 0) OPjffl7 0-^^-hS*f. 
U > h-r-SHftx-^fCi^Ttt^'J > F«PtC-f >?© 

[oi5i] &mm®±®m&wt>mt&znzt&MM 
jaasff v> (s 4 2 o) . /Mn«j!ia*3a:r;eiffi«ffi3i 

£ff5 (S4 4 0) . ^©«7'J >*[*I©i&gi5<klflS 
S$ilt5 (S4 6 0) . JR#bifciifi:fc<fcim£© 
x-^Sffl^T. /MH&SfrSIWRSTzS&jrrs (S 30 

4 7 0). ffl*jJSi*Hg£. *fcS*WlV»S£. /MS 

*«tf5MiBTz«fi<ttrr*. *©&. ^-rvc© 

tefc'J-fey FLT (S4 8 0) iS&aKlBi-S. 

[0152] 02 7K, 02 svimvinmwm (s 

5 0 0) ©l¥*ffl:7D-^-h<£*t. Si!Kfltr«ia (S 

520) ttmzy®&2mm&&u®&mw! i mzff^ 
zfvyh&mmv (S530) , ^>^Fcsyt7 

Ft* (S5 4 0) . EOHfttt^U^htK^yFM: 

mDmzmLtzm®uft<D®m®£u -r>*©* 
tt^tta^iR]©»st<*^<s# un) ^©^u>h 4» 

[0 15 3] 02 8IC, 02 5©^>i?5XM»±@fi 

iaa (S600) ©Bfaa^n-^v-h&^-r. asffiir 
«wi*ffv> (S620) . +@«n®a*«trj^aiffi« 

m®£ft\,>7>)>h&mML (S6 3 0) . *>>>^T 
cSU-feyh-TS (S6 4 0) . -f>?SXh&±[!« 

[0154] (7. 4) ^?&7T>©JW (S7 0 0) 



*£IB¥7-3 14 80 8 

7;Vyj >^©±5^A»/ K©££S£#|6]©#S!l£?f:b 
T. E»)ffi©liJ^S^lR]©»»l©*t «k 0 7'J > F 

5. z<D&, z/VT^vyfoksis.^ymmzft 

5£ttt>mt>ni3i\<\ f ©*&«#* $o±#T£t 
7'J > FattMUTT*©-?, 7 r >\z J:*ilfW$S»« 
ff5. F©iIS±#£«l*.-5C:£»c:<t:D. 

H«©iBffi^#ens. 

[0 15 5] Sft77>u 7H04t^-r^i:<, ^7 

m^v vatmam\zmn&tst. > f©h i^-r 

>^5Xh^4T-5. ■€-rT*yj>5'©7 p U>h'N 
«;H(t 0 3C^Stl-5io»C. 7 r 'J>h^»CX/n« 
©@«*©M(CAt)ii£r. £©&> 'Vy HiWWBoSS 
Sttf'sy FttfflOWci&n&S&^. 
[0 15 6] 02 9£fflV>T, 02 l©a&77>fOTl 
(S 7 0 0) ©#»»«!£Bl9iT**?\ 'VyPrtfcR 
lt^n&m«-fe>1}-©til**C P UtCf8lt^tlfcA/D 

■5. *\yK**ttBk, C. M, Y©4*OAyM^ 

(s 7 1 o) . K^ufc^y Kia&er-*©* 
©Siiisswx-^Tssa^-rs. sssmsx-^T 

s SBl^fElffiSTmaxtittSEU (S 7 3 0) , Ts 
>Tmaxft^'; KiaSSffSSSSff a (S 8 0 
0) . S 7 3 OTfT s^Tmaxft^S 7 5 O^ittf. 
SWLfc'Ny FiB&T s 7 >JBKiiI&T 

htJtRU (S 7 5 0) . Ts<ThS6ii!!Il:S 
3. TsSTh&577>SIil (S7 6 0) , ?#g 
FitSfclSflL (S7 7 0) . St#l/it4ig©'\5' 
KiB&x-^fwSia&i&ftWx-^T s £&iRT5 (S 
7 8 0). ffliLlt^y HSST s <£^»S»fc7r> 
{?±i&ST 1 tifc&L (S 7 9 0) , Ts^Tl T<&£ 
)5:e«7r>S{?JtL (S 7 9 5) , S«ta«CM5. S 
7 9 0TT s>T 1*67 y >&&±V?\zM®W\zm 
-5. 

[0 15 7] a— ifa^StcHspWfii^r-^SSSita* 

^»7r>»c<fc*ia«^ffli©IS#Si@AT'\«v Fia«*5 
±#t-s y U > F©Sft*^fll-r5 ttfr 0 < . 

tt. 02 9lC^L&^->Fafl[S«ffla (S8 0 0) 
i5^T. 7'J > F5i«©3ES^<fc^'J > F©^Jt£fT 
•5. 

[0 15 8] 03O1C. 02 9C*bfc'\-yFfiSS# 
^ftdff (S 8 0 0) ©ffll^n-^Y-FS^-f. a-; 

(s 8 1 o) . e«ffli«ia&fTofcS (s 8 1 5) , ^ 

>J>hSg*5 0 nun/sec £Jt&L (S8 2 0) . X'J> 
Faa^5 0mm/s e c fcS C PUlCt^ FStlTV> 
3^U>F»SS:-g;PifiT3-B-3 (S 8 2 5). ^ 
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k. &m®mmt®&9iimzfT» (S 8 3 0) . 
m»L (s 8 7 o) . > h&nm-rz (s 8 7 

5) . 

[0 15 9] S8 2 0T?yj>h&g<5 0mm/se 

ccbw*. EH&mm^zf&m^m^ff^ (S8 4 

5) , Ay FBBSSB"r* (S 8 5 0) . Xg>£r«b 
(S 8 5 5) . Ay FBSSSStftL, (S 8 6 0) . 
Ay FBA&tBTl/fcJWSfrSWWb (S 8 6 5) . ft 
TbTV>fc«£tt»#«#l$l/ (S8 7 0) , 7U>h 
SUBf <5 (S 8 7 5) . S 8 6 FfflftWST 
LTV>fc*>ofc«-&tt. Ay F^X^I^IftAjW&iB 

snrust^Asns©-?. s±»o*#sff5 (s 

8 8 0). ^ICAy F#©*lH&if&£B»rb (S 8 8 

5) ajaaicMs. 

[0 16 0] (7. 5) /MaftA9. +BBBm £<k 

*B«ffiB©l>i#*KWT*. AyF 
*^ffittSffA-5fi:Btc:v^«.s^SA^fiJ»fb (S2 
2) . T-ffiltt&ffASttBlC&Vit^tt. A»>;H*fl 
ttfiB*T^lijL. (S2 4) , ?{§BtMaSff'5 (S 2 

6) o ^BttBBfcfc^TH:. ^©jefeS©^ >*B£ 

[0161] 03 2£fflv»T, cfieittijaao^sia 
^t*. *i7MiBffi«*fTir» (S4 2) , *-©&#& 

ffv» (S44) , n&mimm&ns (S4 6) . 

[0 16 2] 03 3£ffiUT, tti@ffi2«La<Drt$Sift 
WTS. SI*, Ay F^>?BSl£fT*.Sffififc** 

*»5*>**<IWl/ (S6 2) . -o^BUftBicft^ofc 
£#«Ay F£^>*BBftfiA&Srf£ (S6 4). 

x\z4>>?mm®m&fT5 (S6 6) . *©& , Me> 

^£frV> (S6 8) . /Ml«S!iaSfT^ (S7 0) . 

[0163] 03 4£fflwr. *®&mm<Dft®zmw 
fs. £1*, Ay Faw^BBSfrAsfiBic**** 

BfrfcWBL (S8 2) . -i >9ffl%&mzm^1tt 
fllAy K*4>*BBMtBAfMfrr« (S8 4) . £ 
fc-r>*«3iJ!!3I£fT5 (S8 6) . *c0v--f bf>^£ 
ffV» (S8 8) . <N§B4&B*fT^ (S9 0) , 
:5"f7*©>J-ty FSfrS (S9 2) . 
[0 16 4] (8) 
*Wtt-f>i'yxy FAy H*fflV>TV»*fc». -tntC 
<k o T&±ffif9rTi£A& ##©$&£&*§* **, *©«»:. 

[0 16 5] -fftfr'fc. V^Ay K«fflV»TA-3 
-FSSBBtSB, y-f >Ay Ktit^-fS^lSj OBifS 

^sRwaKbTBaan^fc*, <»«©»»b*a0 

*>S6P?S*15A-±B6*<, B*ftB^©B»IC«fc9T 



(16) ftBI¥7-3 1 48 08 

B^rarr * x^ju^sfflwr *&b#£ . 

[0 16 6] >Ay F#|o|$, JRSI*^© 

jrawfcMrr zmmftmxw-mzmmnz z. 

tlcfcO. *©BS»lc<kDI?^£m3fcv>®#©M&S 

n. «i*ttB©*5>ifcoTBBfcB»*4*.*cfc 

fcfc*. fcfcS^BSSBBi-rSA-n-FK:*^ 
T. 9J^Sfrt)?SVVt-Mli*iasn. /T-3-FOB 

flB£fc:*£ < ®b«&4AS c: t left*. 

20 [0 1 6 7] S&, SSBB^BgTiWS^tfffi 

ftfrte^y^ ytfm^tzm t+tt%m 
•r . fflv^-f >\z&\,*r\w-3- Fx**i"vmm\z 
B$a-?i?& v>s©»£-?b® ^ nx t * ^ *^nfe $> 
s. 

[0 16 8] •£©*:&. iE^Sfrfc&^B^Kii^T 

€ffcV><fc 5 KBWT* - ttfi^Ti&S. 
[0 16 9] Jlffli^a^^M^i'i'yKyH 

[0 17 0] &*3, WC-f >*5>xy FfSB 

x*;i^<tbTil&x*;i^£&£-f5#g! (03A.tfBSt 
BBBfc*W-1f3fc«) SfflA, BB»x*JW?fcJ:0 
^>y^t*B£fc££iBSit-5#3$©i2®Ay H. 12® 

[0 17 1] *©ft*Wfc*rt*fl«fc"3V»Ttt. 
30 «. BEMHHM 7 2 3 1 2 9^93B«, 1^314 7 4 0 
7 9 6#MMISfcM^SnTV55S*WftJS31Sffllr>T 

•r5^t»c«fcoT. aaift*si#fc*»x*^s384# 

t*, ta»Ay H©S»f^fflffifcK»»S4DS*T. 13 
40 *W£C©TO«*C-^T#*bfc*# (-f>^) 

w«*t. ^ft<ifeio©jjssjg«-r^. zomwi® 

ffton*0"C, WlC««ttlC«nft;}R* (-f >f) ©tt 

ffl^artT?*, .todf^uvi. ^:©/i;ux^tt©B»m 

#£UTtt, 3KBtttt»4463 3 59^9!M#, NB 
4 3 4 5 2 6 2^W«BCB«**lTV>*J:'!>Jkt039» 
Bl/TW*. ft*> ±IBS»fPfflH©fiB±#*»CB-r«> 
50 «K©*@^fFB4 3 1 3 1 2 4#«BStiB«SnT 
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31 

[0 17 2] BS^y F©*tofcl/rtt, ±j£©#SMi 

mm mmm s««cEe $ nx w^-r 

*#H8ftfSS4 5 5 8 3 3 3^fflS, 3fc@ftSfSi4 4 
5 9 6 0 O^WifflSSfflV>fcfll^fe*»WlC^Sn«t> 

tsxu y b&n§m&&#v»ktiit&t-rzmmto7rs 10 

f SftHBB 5 9- 1 2 3 6 7 0 ^&«-*>i?&X*JW*©BE 
SftMP85 9-1 3 84 6 1 VX 

b*f&m<D®mtG®T'8>z. -rut>%, u&^v k© 

So 

[0 17 3] ±0!lTttE®i£fi*<E®-?2*E 

^©Eft^s; FSffl^fc**. ■£©«»: 5 fcE«Ks> Fib a? 
©^©vi-fnrfeivs. 

[0 17 4] Sfc. #58?li©E®&e©*fi&<*:LT. ^ 

•»fc*»¥««tflpT* c tt*«W©3&**-JI 
££-?#s©t. »£Lv>fe©rabs. £ns*ft#w 

t*tf E»a v F fc» LT©* * y K 

* u -=. > *«&««fc*ttc:ni ttoioaiMk 
ss*m Est«gij©a:asff^5^ffliLtni^a*^f ^ 
[0175] ^«$n*E»'\5'H©asav»b 

ffi»K:oV>Tt>. WA«#fe©-f >^IC*flSL,THa© 
*a<8ttSttfc *>©©&, E®ft^»««rSiCf-5«» 

©'f ic^LTfctWB&tattsns t>©r*o rt> 

«kK f&fc>5. fllAHESSHWEa^E-Ftl/Ttt 
mfi$©£85fi©*©ES*-F£tt-rttfc<, ESK 

„ Hs-»:e<nc«ij«-r«^«*{B©ffl^t)-a-c<»:5^ 

»c<k57;^5-©&E® ; E-H©^*< tt>-oSii 40 

[0 17 6] S&lCjDAT, BUKWU&*58W3SKW 

<Kti£fl:TS ! &©£fflV>Tfc<fc<, &SV>B--f >?v>x 
y hftstttt'T >£g#&3 0 < C«T©«B 
rtTfi«HS$ff ot-f >*©ttttS&£ttaittHI-* 

3<fc5fc®g©jsr*fc©#-«MT<&*a^ ffifflE 



#P¥7-3 148 08 

32 

aaa> e ** t«i!i^©«)i83eft©x*;^ t Lrmm l 
ESff^tc^ufe^ciox-f >?t>w{£L, mvu 

>*j$»ltttB 3*1* <&©*>. E»««:»Cgja-r2)^Ttt 

-fTi:.®fl;W&&£ : &©$©<fc5fc. JRx*)Mr©fl-4 
jc<fc oTaj»ra8tfl:-r-5ttR©-f >^ *ffiffl-r?>«^t> 

#MBH5 4 - 5 6 8 4 7-l|i)tf8<&-5 Wi#IBI186 0-7 

1 2 6 o^stcE«sn««t^ft. mjt^-hias 
* fc «h»« t u a n& «s& 

[0 17 7] S6K*AT, *52W^>*^xy HEft 
[0 1 7 8] 

>*KD^l«W(«Kftli*y h««*&fiSo 

[oi7 9] irniccfco, pos, fa, ^ss^rffiffl 
[aaoffi^siM] 

[H i ] *»w9^^u >*oftmmw?$>%. 
[03] ^>»*-hU9^o^ai?SFttcitnr«Bn 
[04] > h Ay Hxf-^a >oi^^t± 

®0T?*S, 

[0 5] ^U>h^y HXf-: ^3>C0«*WS^-riE 
H0T&S. 

[06] Fr/nyj7<0IEaBT»S. 

[0 7] ^^y F5*cktfig*ar:ty h3^T«»S»rffi 
0T*£o 

[08] h3 0±ffiiar*a. 

[09] Ay H5*±r«ffiaiS2 3 0ffiBB8«*HM-rs 
Ift9J0T&So 
[010] h4©«ljSBT**. 
[01 1] ^^1^ h7O±«i0TN&*. 
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33 

[012] 8B£*£#©Bi93lgrc*S. 
[013] *%m7V >*TteffloJI8&:/U > hUfcO 
-mt LT<DD-;i4ftCD&«i0-r*S. 

[014] m&'vvh2 o s<Dmw)M®%v>mf&m7fi® 
[01 5] -i ytm&%<r>&b*7!c$-?uy>;wzlb 
[016] ffiSSe8#£j*-r:?n»/*0TabS. 

[017] eKe»*cDS^0-eab5. 

[0i 8] (a) azxt <b) «. *n-enjnE#> # 

[019] (a) ^.fct; (b) «:> -en-pn@«*>^ 

[02 0] *5S^SJffl»O^ft*^©«S|^0T*5. 
[02 1] SiKi8A&©:/U>*©ffi3£jS-f 7n-? 

[02 2] «ilON^|5IfflMa©rt$S^-r7D-^^ 

[0 2 3] a* F#WI$'f>*ffl«J58©rt££^-f7 

[0 2 4] 7U>hl!tI@«ffiS!©ft$£*-t7n-^ 
-hT*<5. 

[0 2 5] ^'J^h+EIfflffiao^S^-r^D-^t 

[02 6] i$»&&jik®&mm<Dto®Z7a?yu-?* 
[027] is^nKiiiffijaao^s^-r^n-^ 

■V— # 

[028] -o^s^hKitiaatMao^s^-r^D 
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